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\eroquip 


little gem” fittings* 








aeroguip did it again! 
Another Important Development 
in Detachable, Reusable 
Hose Fittings! 








ee KNIFE-LIKE SPUR separates hose inner tube and 


reinforcing wire braid during assembly. 


CLAMPING ACTION, between nipple and socket, is 
exerted on reinforcing wire braid only. 


POSITIVE LIP SEAL is formed by end of inner 
tube in annular chamber. 






Here's another great Aeroquip first .. . “little gem™ — 
Fittings with radically new features never before seen in the 
industry! These amazing new fittings were especially designed 
to prolong the life of certain types of hose made of rubber or 
rubber-like materials, and plastics. Under extreme compres- 
sion these materials tend to take a definite set and flow away 
from the zone of compression. This action is accelerated by 
heat. Through advanced research, development, and engi- 
neering, Aeroquip was able to provide the answer to this 
problem. “little gem” Fittings are now in production for 
Anti-icing Hose Lines used on aircraft jet engines, and Steam 
Hose Lines in the industrial field. 





*An Aeroquip Trade Mark 





AEROQUIP CORPORATION, JACKSON, MICHIGAN 
SALES OFFICES: BURBANK, CALIF, » DAYTON, OHIO + HAGERSTOWN, MD. + HIGH POINT, N.C. + MIAMI SPRINGS, FLA. 
MINNEAPOUS, MINN. © PORTLAND, ORE. * WICHITA,KAN. * TORONTO, CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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how good 


can a valve be? 


r..THIS ONE HAS OPERATED 


| BOs 


WITHOUT APPRECIABLE WEAR! 


You want a valve you can depend upon to operate faithfully day 
after day, month after month, year after year—without repacking 
) ... without adjustment .. . with nothing more than lubrication. 


A running test under normal operating conditions shows that 
a Hanna Unitite Valve is still “going strong” after 10 million 
cycles of operation, and should be good for another 10 million. 


Based on eight cycles per minute for an eight-hour day, this 
would represent 20 years of care-free service! 


a, & 
This is not surprising, for Hanna Unitite Valves are made of 
lini ] 2 superior quality materials and parts. They are packless and per- 
manently tight, protected from dust and abrasive matter by a 


Neoprene cap, and operate with a patented disc movement. 


Unitites are designed for 3:way or 4-way operation, for air, oil 
or water, up to 250 psi. in three mounting styles. 









Write for Free Literature 


Write for detailed new literature 
on Hanna: Valves and Cylinders. 












GE Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES... 





- RIVETERS 





1741 Elston Avenue, Chicago 22, Illinois 
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MACHINE DESIGN 








lts use of Oilgear Fluid Power 


Western Electric Company, manu- 
facturing unit of the Bell Telephone 
System, originates, designs and 
builds many of the special machines 
it uses in its own manufacturing 
processes. It also maintains unceas- 
ing pressure to improve upon ma- 
chines already in operation, for 
optimum performance, for better 
product, for lower costs, for freedom 
from trouble. 

Its use of Oilgear Fluid Power 
Drives and Transmissions has been 
increasing because, in the words of 
their engineers, Oilgear enables 
them among other things to syn- 
chronize many machine components 
easily and economically. A good 
example of all these points is the 
“short haul” video cable 
wrapping machine pic- 
tured above. 

_ This machine was de- 
signed and built by the 
company’s own men some 
years ago. For optimum 


performance, the speed of the heads 
should be easily and independently 
variable and the direction of rotation 
instantly changeable because the 
lay and pitch of the wrappings must 
be varied according to the require- 
ments of the run. Moreover, the in- 
side contour of the tube formed by 
the wrapping should be smooth and 
uniform so as to avoid setting up 
echo waves that interfere with trans- 
mission and vitiate signal strength. 

Because of these requirements, a 
new drive was installed something 
over 4 years ago. A line shaft drives 
five Oilgear Fluid Power Transmis- 
sions, one at each machine head 
and the capstan. 


OILGEAR 


AT WESTERN ELECTRIC 





The results were these: uniformity 
and control of tension are so good, 
the machine runs at 4 times its 
former machine speed; it is easy to 
vary speed and direction of rotation 
of each individual head; eccentric 
heads gave way to concentric heads, 
and supply spools are now loaded 
to full capacity instead of “th to 
%th as before; the machine is 
stopped less frequently for loading. 
Maintenance on the former drive 
was involved and frequent—on the 
Oilgear equipment it has been 
simple and negligible. 

There is some reason to suspect 
that Oilgear Fluid Power with its 
wide range of advantages may solve 
some of your machine design prob- 
lems and make the results 
very pleasing and profit- 
able. Why don’t you really 
find out? THE OILGEAR 
COMPANY, 1564 West 
Pierce Street, Milwaukee4, 
Wisconsin. 











Visit to Canada 


During our recent trip to Canada, 
we were impressed by the number of 
new industrial buildings going up. 
Most of these plants are small. 
The market for their products is 
the growing Canadian population. 
People who play with population 
statistics are guessing that the popu- 
lation will double in the next 25 
years. That still won’t be much of 
a market by American standards. 

The size of this market affects the 
choice of Canadian production 
methods. And that’s where we see 
an evergrowing market for air and 
hydraulics. In all of the plants we 
visited, there were machines which 
had been converted. Mechanical 
linkages were replaced with air 
cylinder operated mechanisms. Cost 
of conversion is low. Increased pro- 
duction is high. Mechanization with 
fluid power has an important place 
in stepping up Canada’s production. 


Cold Weather Starting 


Starting problems with diesel 
engine powered trucks and tractors 
at sub-zero temperatures may be 
solved by a new hydraulic cranking 
system. In the article which des- 
cribes the unit, schematic and cross- 
sectional drawings show the ac- 
cumulator powered cranking motor 
system. The old battery starter mo- 
tor arrangement and the necessary 
preheaters may be on the way out. 


Servo Series 


What types of servos are there? 
What are the basic elements? What 





Next Month 


In the October issue, winners of 
the APPLIED HYDRAULICS Prize 
Paper Contest will be announced. 
We'll publish the top three papers. 
Fifty-one entries competed in the 
contest. Judging of the contest and 
selection of the award winning pap- 
ers were carried out by Walter Ernst, 
Vice President and Director of En- 
gineering, The Commonwealth En- 
gineering Company of Ohio; Dean 
M. Cleveland, Plant Lubrication En- 





Fluid Power Lines 


gineer, Bendix Products Division, 
Bendix Aviation Corporation; and 
J. R. Hemeon, Hydraulic Equipment 
Engineer, Ternstedt Division, Gen- 
eral Motors Corporation, Trenton 
Plant. 

October 8 and 9 are the dates of 
the ninth annual National Confer- 
ence on Industrial Hydraulics, be- 
ing held in Chicago. APPLIED HY. 
DRAULICS’ October issue will in- 
clude the complete program of 
speakers and papers. Brief abstracts 
of the papers will be published. 





are the performance criteria? Part 
1 of F. B. MacLaren’s series 
“Servomechanisms for Industry”’ 
presents a discussion of these funda- 
mentals. Further articles in this 
series will cover design factors and 
applications. 


Oops! Calculus 


The two integral signs which 
crept into Art Kremiller’s article on 
a hydraulically powered centrifuge 
help to show you how the torque 
requirement of the fluid drive was 
determined. Its a straight forward 
mathematical approach which made 
us feel good because we discovered 
that exercising our rusty math was 
fun. 


Simple Fixtures 


In almost every production weld- 
ing, fabrication or machine shop, 
air and hydraulic cylinders are 
found doing simple pushing or pull- 
ing jobs. Often a great amount of 


ingenuity went into making the job 
simple. And, furthermore, the de- 
sign wouldn’t be simple without the 
cylinder. The welding fixture, de- 
scribed by H. F. Wallen, used at 
Ryan Aeronautical Company is typi- 
cal of shop ingenuity used on tool- 
ing. The cylinder driven mechanism 
increases the loading capacity of a 
spot welder by 12 inches. 


Aircraft Cylinder Designs 


This month’s Aviation Section in- 
cludes an article which shows six 
designs of cylinders which have in- 
tegral locking and signalling de- 
vices. As far as we know these 


mechanisms are presently used only _ 
on aircraft, but we can see where — 
machine designers could advantag- — 
eously include these units. They're 
expensive and they’re special. They — 


are used because they solve a criti- 
cal space problem by including sig 
nalling devices which control the 
sequence of circuit operation. 
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CONVAIR 
XF92-A 


Tremendous speeds, severe temperature changes, spe- Everyone is finding Precision ‘‘O"’ Rings the best answer 
cial fuels and lubricants—these factors make highest quality to many sealing problems—and they are finding, too, 
“OQ” Rings extremely important to leak-proof, trouble-free that Precision leads the field in engineering help and 
performance today. That is why Precision engineers keep proper deliveries to keep production lines going. Let us 
a constant eye on latest developments in aircraft, and a help you. Send for our “‘O" Ring Handbook and let us 


constant check on the high quality of their ‘‘O"’ Rings. have your inquiries. 


FREE—Write for your personal copy of our Handbook on “O” Rings. 


fil ie Fan 


CORPORATION ®© 


Dept. L Oakridge Dr ive, Dayton 7 , 0. canadian Plant at: Ste. Thérése de Blainville, Québec 
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Pack more performance 
into your hydraulic 
systems 











WITH JOHN CRANE 


aioli albAe 





Y 
G2 PUMPS, VALVES, 
PRESSES, CYLINDERS... 


“John Crane’ Chemlon “‘C-V” Rings continue to solve 
problem after problem in the field of hydraulic operations. 
Design and application is no longer hampered by the low 
temperature, non-corrosive limitations of conventional O 
and V ring packings. “John Crane” Chemlon “C-V” Rings 
are molded from Teflon to provide complete inertness to all 
hydraulic fluids, oils, and all petroleum products. They can 
be used through a wide temperature range from —94° to 
4+-482°F. Friction coefficient is extremely low. ““Breakout’’ 
friction is only slightly higher than that of running friction. 


“John Crane” Chemlon “‘C-V” Ring special cross sec- 
tional design affords effective sealing at practically finger- 
tight gland pressure. 


To bring you all the important advantages of Teflon for 
your hydraulic sealing applications, “John Crane” 
has developed a complete line of Chemlon “‘C-V”’ 
Rings and male and female adapters. If you 
have special requirements, additional sizes can 
be molded to fit your stuffing box dimensions. 















Drives for Conveyor System 


I would like to secure specific 
literature, which would be helpful 
in the layout of work involving hy- 
draulic principles of pumps and 
drives for conveyors and also ro. 
tating drive mechanisms. Most of 
the information I am able to secure 
locally is too general for my pur- 
pose. I do not know what reference 
books you have relative to such 
basic hydraulic circuits, so would 
appreciate your advice in this mat- 
ter. 

Pau S. Sem 
Salinas, Calif. 


To help you get started, we're 
sending you a copy of the APPLIED 
HYDRAULICS Data List which is 
a short bibliography of the leading 
manuals, including those on design, 
in the field. An important source of 
information is the literature of man- 
ufacturers of hydraulic equipment, 
You might also contact manufac- 
turer's sales organizations in the 
Oakland and San Francisco area. 
We're sending you names of sev- 
eral companies who can help you. 


Wants Training Course 


I am enclosing my check for one 
year’s subscription to APPLIED 
HYDRAULICS. I had the privilege 
of attending the Vickers School of 
Hydraulics four years ago and re- 
ceived a great amount of help from 
this course, but I would like to do 
additional study on hydraulics. Will 
you please give me all information 
on the Industrial Hydraulics Course 
being offered at Fenn College in 
Cleveland. Could it be a correspond- 


ence course ? 
Rosert P. REDMON 


‘Joba Crane’s” illustrated booklet “The Best in Teflon” contains extensive Houston, Texas 
information on a wide variety of Chemlon Products. Send for your free copy. 


Crane Packing Co., 1805 Cuyler Ave., Chicago 13, ill. The course being offered at Fenn 


° al : _ | College is not set up as @ corre 
—— ind wim! spondence course. We suggest that 


you further your background in hy- 
draulics by referring to available 
Continued on page !0 
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WHEN IT'S HIGH PRESSURE IT'S AMERICAN! 


cOLLIFLOWer 


INCORPORATED 
FLLICOTT CITY MARYLAND 


FLUID POWER UNIT 

















AE Representative closes doors on supersonic winds! 


A WIND TUNNEL that produces supersonic air speeds 
has doors so huge that hydraulic operation was the only 
practical form of motive power. As AE Representatives 
for Maryland, Virginia, and the District of Columbia, 
COLLIFLOWER INCORPORATED of Elliott City, Maryland 
was called in. They designed and built a power unit 
around the famous Hele-Shaw pump which was chosen 
for its unlimited variable discharge. Here is another 
example where a local AE representative met today’s need 
for the proper application of high pressure fluid power. 

American Engineering’s Hele-Shaw is a radial-piston 
variable displacement fluid power generator. Discharge 


can be varied from zero to maximum...and can be re- 
versed gradually or instantaneously. 

When it comes to high pressure hydraulic pumping 
system problems, your local AE hydraulics representative 
can solve them. He can save you time and money on 
engineering and construction, too. And remember, he's 
right in your own area giving you local responsibility... 
continuous efficient service. 

Mail the coupon for full information about Hele-Shaw 
for variable displacement to 110 g.p.m., (pressures to 
3000 p-s.i.); on the Hydramite for constant displacement 
to 60 g.-p.m., (pressures to 5000 p.s.i.). 


American Engineering Company 
2530 Aramingo Avenue, Philadelphia 25, Pa. 


Gentlemen: Kindly send me complete information about the 


(C0 Hele-Shaw Pump. [) Hydramite. 
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How Sundstrand Fluid Motors simplify power 
transmission in “Super Mole’’ 


Sundstrand Fluid Motors 
simplify power transmission 


@ One of the highest-quality fluid motors 
on the market, Sundstrand brings you all 
these advantages: an infinite range of 
speeds; eliminates old-fashioned gearing 
and clutching mechanism; extreme compact- 
ness; smooth, effortless power; high torque, 
variable control; remarkable adaptability 
to practically any power transmission re- 
quirement. Get new Bulletin No, 113-1 for 
complete specifications. Find ovt how 
Sundstrand can help you improve the sale- 
ability of your product! 


@ Periodic cleaning of ballast to assure 
good solid roadbeds requires a great 
variety of operations. In this ‘Super 
Mole,”’ developed by Railway Mainte- 
nance Corporation of Pittsburgh, all 
these operations are combined :in one 
machine. As it moves along the track, 
it digs up ballast, shakes out the dirt, 
conveys the dirt off the roadbed, and 
re-lays the ballast. 

One-man operation of these multi-op- 


os 


SUNDSTRAND 


erations calls for fast, positive, conven- 
ient control. That’s why two Sundstrand 
Fluid Motors are used in parallel to 
transmit power directly to the wheels 
for propelling the machine. An infinite 
range of speeds is available without 
stopping machine to make changes. 
Get the complete story on this an 
other interesting Sundstrand hydraulic 
agers to mobile equipment... 
phone, wire, or write today. 


SUNDSTRAND 
HYDRAULICS 


SUNDSTRAND MACHINE TOOL CO. 


HYDRAULIC DIVISION, ROCKFORD, ILL. 


AIRCRAFT AND INDUSTRIAL HYDRAULIC TRANSMISSIONS, PUMPS, MOTORS AND VALVES + OIL BURNER PUMPS «+ AIR SANDERS 
LATHES + MILLING, BROACHING AND SPECIAL MACHINES « BROACHING TOOLS « MAGNETIC CHUCKS 
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ptjter 17 Years 


This LASSMAN HYDRAULIC PRESS 


Still Turns Ou 





8 Hours PRODUCTION 





Back in 1936 Benjamin Lassman & Son designed and manufactured 
this 125-ton hydraulic press for the manufacture of stopper rod sleeves 
used in steel mill teeming ladles. This patented dry-pressed process 
was devised by Benjamin Lassman & Son for the world’s largest manu- 
facturer of these sleeves. This press is fully-automatic. 


Today, after 17 years, the original Lassman press and hydraulic sys- 
tem is still being used and, according to the customer, “works as 
good as ever.” In fact, the press still works so efficiently that, for 
normal production, it is operated only 6 hours every shift. 


This sleeve press exemplifies the efficiency and durability that is 
built into every Lassman product. All Lassman hydraulic equipment 
is especially designed and built to do a specific job and do it well for 
a long period of time. 

When your requirements include Hydraulic Equipment which must 
be designed and built for special purposes, call on Benjamin Lassman 
& Son, specialists in the hydraulic field for over 30 years. 


SOMETHING SPECIAL IN VALVES 


Lassman also has long experience in the manufacture of heavy-duty valves and 
pressure switches. These items, selected for the particular requirements of 
Operation, are our standards though not mass-produced. 

Seventeen years ago Lass- 
man designed and built the 
control valves and pressure 
switch circled on the photo- 
graph above. These are: 

1. 4” Pilot-operated check 
valve. 

2. Adjustable pressure 
switch. 

3. Electrically remote-con- 
trolled four-way hydrau- 
lic control valve. 

4. Pressure-operated two- 
way hydraulic control 
valve. 

When your requirements 
cali for valves and pressure 
switches that must be extra- 
strong, extra-durable and 
extra-long lasting, consult 
Benjamin Lassman & Son. 
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SPARKLER MANUFACTURING CO. 
Mundelein, ul. 





The VR filter is designed 
for filtering hydraulic oil, 
quenching oils, trans- 
former oil, solvents .and 
other industrial liquids. 


os 


The Sumptype filter is ideal for filter- 
ing coolants. The filter plate assembly 
is attached to the intake pipe of the 
circulating pump and the coolant is 
drawn through the filter discs and de- 
livered clean and free from all metal 
particles and grit, to the nozzels. 





% Clean hydraulic oil greatly pro- 


longs the life of all moving parts, 
such as pistons, cylinders, pumps, 
valves, etc. 


Filtering hydraulic oil extends the 
life of the oil. Drain and leakage 
oil may be reclaimed. One large 
user of hydraulic machinery saved 
$90,000.00 in hydraulic oil alone 
in one year by filtering oil with 
Sparkler Filters. 

Filtering hydraulic oil eliminates 
sticking and clogging of valves 
and reduces down time and main- 
tenance cost. A prominent authority 
on hydraulic machinery says that 
70% of servicing and repairs is 
due to the improper condition of 
hydraulic oil. 


Filtering coolant fluid removes all 
fine metal particles and grit from 
grinding wheels that is pumped 
back to nozzles unless a filter is 


employed in cleaning up the © 


return coolant. 


Clean filtered coolant prevents 
scratching and flat spots on work 
piece and increases the life of 
grinding wheels and cutting tools. 
Reduces the frequency of dressing 
grinding wheels. 

The Sparkler VR filter is con- 
structed on a simple filtering prin- 
ciple using filter paper as a media. 
The filter plates can be removed 
easily for cleaning which con- 
sists only of removing the dirty 
paper and replacing with fresh 
sheets. Any shopman can make this 
change of paper in a few minutes. 
The cost of replaced paper is less 
than a dollar per change. 


Let a Sparkler representative demonstrate these filters in your plant 
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Letters to the Editor 


Continued 





texts and keeping up with the indys. 
trial applications regularly reported 
in APPLIED HYDRAULICS. If we 
learn of any course being offered in 
your area we'll pass the information 
on to you. 


Market for 10,000 psi 
Hydraulics 


We are interested in determinin 
the market potential on the follow. 
ing types of hydraulic equipment: 
10,000 psi valves; 10,000 psi pumps, 
1 to 7 gpm intermittent or continu. 
ous operation. 

EVANS JASPER 
Manco Mfg. Co. 
Bradley, Illinois 


There are at least two good mar. 
kets for this high pressure equip. 
ment. One is in test equipment and 
the other is on presses. At this time 
we are unable to give specific data 
as to the possible volume of busi- 
ness for components in this high 
pressure range. 





High Pressure Hose 


We take advantage of the service 
offered in your “Letters to the Edi- 
tor” department to ask a question. 
Are there any manufacturers who 
produce 3/16 inch I D high pressure 
hose with a bursting pressure great- 
er than ‘20,000 psi. 

L. A. PoMMIER, 

Aluminum Company 
of Canada, Ltd. 

Shawinigan Falls, Que. 


Our records indicate that there 
are two hose manufacturers who 
manufacture hose to these specifica- 
tions: B. F. Goodrich Company, 500 
South Main St., Akron, Ohio; and 
Electric Hose and Rubber Company, 
1201 Duro St., Wilmington, Del. In 
addition there are three manufac- 
turers and suppliers of hose assem- 
blies who furnish hose to such speci- 
fications, These are Eastman Manu- 
facturing Company, 1002 N. 11th 
St., Manitowoc, Wis.; Anchor Cou- 
pling Company, Inc., 342'N. 4th St., 
Libertyville, Ill.; and Avica, Inc., 
East Main Road, Portsmouth, R. I. 


Continued on page !6 
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In hydraulic systems 


SUNTAG GUTS LEAKAGE 
AN AVERAGE OF 35% 


This amazing average has been established by years of extensive 
use in many different industrial hydraulic systems. And results 
are immediate—leakage is reduced as soon as Suntac Oil is put 


in the system. 
For information about Suntac for your specific application, 
telephone your nearest Sun office or write SUN OIL COMPANY, 


Philadelphia 3, Pa., Department AH-9. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. @ SUN OIL COMPANY LTD., TORONTO & MONTREAL 
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HYDRAULIC 
c 
A 
A well-designed hydraulic circuit can help more uniform flow. Engineered N 
bring soaring costs down to earth... in your for pressures up to 1000 p.s.i. continuous duty; 
product, in your plant. The best-designed hy- in some sizes, up to 1200 p.s.i. continuous, 1500 
draulic circuits are built around Gerotor pumps intermittent. Deliveries from .4 g.p.m. at 1800 % 
. .. for high efficiency, longer life, less slippage, r.p.m. to 40 at 1200 -r.p.m. Specify Gerotor! os 
conne 
GEROTOR MAY CORP., BOX 86, BALTIMORE 3, MARYLAND '—- 
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FULL swivel 





Long Life 





























e Both Ends 
Valve One End . 


or Plain Made in Sizes 1/9” - Va 


¥%"- Ip". 34" - 1" -114" 
A" é > - 21," - 3” * 4" 
and low 6" “ 8” a AND ue 
For Air * Water « Oil 
Gas e Chemicals 
Steam, Etc. 















Made from Steel 
P Brass * Aluminum 
De Stainless Steel 


¥ The Hi-Flow Line Is 


Lighter in Weight 





YOUR NEAREST SNAP-TITE REPRESENTATIVE: 


Schneider Equipment Sales C. H. Spencer & Co. Russ-Chamberlin Co. Frank C. Bishop Co., Inc. 
905 S. 28th Street 210 W. 33rd Street, South 234 S. E. 12th Avenue P. O. Box 21—Station H 
Milwaukee 15, Wisconsin Salt Lake City, Utah Portland 14, Oregon Buffalo 14, New York 

er ae Co Louisville Mill & Supply Co. Sterling Rubber Products Co. R. E. Michel Co., Inc. 

Dicom di — Street 15th & Madison Street 701 S. Ludlow Street 1017 Greenmount Avenue 

Wine Sueoie Co. Louisville 3, Kentucky Dayton 2, Ohio Baltimore 2, Maryland 
256—7th Avenue George A. Kushman Co. The Balbach Co. Russell J. Smith, Inc. 

San Diego 1, California 95 Market Street 1201-07 California Street 1601 South Grand Boulevard 

Circle Seal Supply Co. Oakland 4, California Omaha 2, Nebraska St. Louis 4, Missouri 
2181 East Foothill Blvd. Hendrie & Bolthoff Mfg. Co. A. E. Borden Co. Airline Equipment Co. 
Pasadena 8, California 1635—17th Street 176 Brookline Ave. 2024 Frankford Avenue 

Arthur H. deRocher Co., Ltd. Denver, Colorado ° Boston, Massachusetts Philadelphia, Pennsylvania 
Ls = 4g _ Pacific Mill & Mine Supply Co., Gulf States Distributing Corp. Albert Xander 

- —~ a Mawel Inc. 4003 Westheimer 523 Wright Street 
ebar Supply Co., Inc. 528-30 Van Ness Avenue Houston, Texas Corry, Pennsylvania 
3000 Western Avenue Box 2008 
Seattle 1, Washington Fresno, California 








































t factory is devoted exclusively to 


manufacture of Snap-Tite quick SEND FOR NEW U 
connect-disconnect couplers. TECHNICAL CATALOG NO.VPAS 







st = §SNAP-TITE, INC. 


— sigue Soe 
—=ARMAND AVE., UNION CITY, PA. 
















As a valve diaphragm at +100°F 
SILASTIC outlasts heat-stable 
organic rubber 7 to/ 1 




















The diaphragm in this valve that regulates the intake to a 
boiler feedwater storage tank, is in almost constant motion 24 
hours a day at temperatures well above 100°F. Successive syn- 
thetic rubber diaphragms lasted 7, 11 and 13 months respectively. “\ 
That's unsatisfactory performance in a power house supplying energy 
to a large chemical plant. So they tried a Silastic coated glass dia- 
phragm. Recently inspected after more thon 78 months of service, the 
Silastic diaphragm was still soft and flexible; showed little wear; 
appeored serviceable for many more months. 


| For maximum life and reliability 7 


vipa 


| the durable silicone rubber 





You, too, will find that Silastic will last longer and give 46 to 64 durometer; elongation went down from 320 to 
you more reliable service in most applications where the ~— 105%; tensile strength dropped only 26 points from 
life of organic rubbers is limited by high temperatures, 557 to 531 p.s.i.; and there were no significant changes 
oxidation or weathering. You will also find that Silastic in any of their dielectric properties. 


can be used in many cases to take the place of complicated 


; ; ert? And that is almost incredible performance at temperatures 
mechanical devices made necessary by the relative in- 


high i f rubber to a 
ebiley- al aia edibber. igh enough to change any other kind of rubber 


brittle, noninsulating material in a few hours or days at 


And Silastic is in a class by itself among rubbery ma- the most. When you need rubbery properties or good 
terials. For example, we have aged typical samples of a dielectric properties in a resilient material that will 
Silastic stock for 12 months in an air circulating oven at withstand weathering or long exposure to temperatures 
350°F. After such accelerated aging, those samples above or below the limits of ordinary rubbers, specify 
showed an increase in hardness of only 18 points from Silastic. 





é Be oo *T. M. Reg. U. S. Pat. Off. 
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Dow Corning Corporation, Dept. DK-9, Midland, Michigan 









Please send me: 
[ ]} List of Silastic Fabricators 
[ } Silastic Facts 100 

| “What's A Silicone?” 


ATLANTA @ CHICAGO 
CLEVELAND « DALLAS 
NEW YORK @ LOS ANGELES 
WASHINGTON, D. C. 


DOW CORNING 























iviali LOUpON ioday 


bh Tile CORPORATION LAND, MICHIGAN 
Company In Canada: 
Fiberglas Canada Ltd., Toronto 
Address in England: 
., London 
City Zone State | Midland Silicones Ltd 
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Here is a battery of 5 Dock Ramps over which 
Addressograph-Multigraph Co. Cleveland, move 
scores of truck loadings in and out each day... 
“materially reducing waiting time of highway 
carriers and increasing volume of merchandise 
handled permanhour”, = = | 
Each ramp is operated by 2 hydraulic rams 
located in each pit, all of which are remote push 


button controlled through... 


Namco “Stellite”-Welded Solenoids 
Engineered and built by Beacon Machinery Inc., 
East St. Louis, Illinois, these 10-ton capacity 
ramps provide + 12” vertical and 14” horizontal 
travel—are automatically leveled. 


You select the Namco Solenoid having just the 
right push or pull capacity you need, mount it in 
any position desired, then practically forget it so 
far as servicing is required—dependable! 


Namco Solenoids were first built with stamina 
to satisfy our own hydraulic machine tool needs; 
they are now standard equipment in 85% of the 
machine tool industry—many of which are engi- 


neered to the job. 
* * 


Either AC or DC type solenoids may be speci- 
fied. Standard ratings range from 21, to 25 lbs. 
at 1” stroke. Ask your engineers to talk with 
ours. Catalog EM-52. 


ELECTRICAL MANUFACTURING DIVISION 


The NATIONAL ACME CO. 


186 East 131st Street « Cleveland 8, Ohio. 


ACME-GRIDLEY BAR AND CHUCKING AUTOMATICS, 1-4-6 AND 8-SPINDLE HYDRAULIC THREAD ROLLING MACHINES AUTOMATIC 


THREADING DIES AND TAPS -LIMIT, MOTOR STARTER AND CONTROL STATION SWITCHES SOLENOIDS CONTRACT MANUFACTURING 
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> Sno-Blo Wing Attachment, made 
") by J. D. Adams Manufacturing 
Co., Indianapolis, mounts on an 
Adams motor grader. Treacherous 
snow banks are blown away by 
means of a heavy, four-blade 
propeller driven by HYDRECO 
hydraulic pump and motor. 












HYDRECO PUMP 
supplies 
hydraulic power 







HYDRECO 
FLUID MOTOR 


provides 
rotary motion 


HYDRECO SELECTOR 
VALVE sets 
propeller in motion 


HYDRECO Oil Power, on the job for Adams, makes easy work 
of cutting snow banks down to size. A powerful HYDRECO 
fluid motor whirls a giant propeller that blows accumulated 
snow clear of the highway. 

The Four-Bolt, gear-type motor easily withstands the shock of 
propeller-starting and shocks caused by the propeller hitting 
obstructions. 

A simple HYDRECO directional control valve, operated from 
the cab, starts and stops the propeller. 

HYDRECO provides a practical means of simple, trouble-free 
operation — eliminating any maze of mechanical linkages 
extending from the source of power to the propeller in order 
to achieve rotary motion. 


Let HYDRECO Application Engineers make your job easier, too. 
Write for our bulletin on pumps, motors, valves and cylinders. 


FLW ID IRIE CO one new "vore nin stace co 











1104 EAST 222nd STREET * CLEVELAND 17, OHIO 
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Letters to the Editor 


—— 





Continued 


Pilot Operated Air Cylinders 
We would be much obliged if 


you would suggest sources for the 
following materials: (1) pilot posi. 
tioned air cylinders; (2) high pres- 
sure Cellu-lined flexible hydraulic 
hose; (3) stop cocks with National 
Fine threads. 

W. Ratner, 

Precision Hydraulics Corp, 

Montreal, Que., Canada 


There are a number of manufac. 
turers who furnish pilot operated 
air cylinders. A list from the 1953 
Directory issue has been sent to 
you. We do not know of any high 
pressure hydraulic hose that is 
Cellu-lined. Manufacturers of stop 
cocks do not specify in their cate 
logs the type of threads that they 
use. However, coarse threads are 
used in most cases. Westinghouse 
Air Brake Company, Wilmerding, 
Pa., and Dole Valve Company, 
Wolcott Street and Carroll Avenue, 
Chicago, Ill., will either be able to 
supply you or advise you where 
National Fine threaded stop cocks 
may be obtained. Also, you might 
get in touch with local represente- 
tives of major general valve manu- 
facturers (Crane, Kohler,, Wal- 
worth, Homestead, Rockwell) who 
are familiar with such specialties. 


Wants "Basic Hydraulics” 


It has been called to our attention 
that some years ago, your magazine 
printed in several installments, a 
beginners’ course in Basic Hydrav- 
lics. We are in the process of devel- 
oping a training course for appren- 
tices and journeymen at our plant 
in this field. Are reprints of the 
course still available? We'll appreci- 
ate suggestions on other training 
materials. 

GLENN L. RUBRIGHT 
Columbia Geneva Steel Div. 
Pittsburg, California 


The basic course ran in AP- 
PLIED HYDRAULICS for over two 
years, 1949-51. It was not reprinted 
and all issues in which installments 
ran are now out of print. Our Data 
List will provide you with a source 
of training aids. 

Continued on page 2! 
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ye Quick-connective couplings are their business— 
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> BUT SO ARE FLUID LINE PROBLEMS 
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‘ To provide quickly available assistance o / pneumatic and | = 
hydraulic problems, we have recently appginted additional © ood co, Pied 
) Hansen representatives in the Easter Like all other . round of} Maymatics experi. 


: Hansen representatives, these.men/are trained specialists amma of Puid line 


area the next time you run into - 
he can make suggestions to give 


the Hansen man in yo 
difficulties. Freque 


¢ 


line installation. 
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JACK M. HOWELL 
Jack M. Howell Co., Baltimore 

















REP ENTATIVE 
EPRES s Now serving the Mid - Eastern 
BALTIMORE DETROIT NEWARK Seaboard area. Offers technical 
BIRMINGHAM FT. WAYNE NEW ORLEANS know-how acquired from years 
BUFFALO HARTFORD PHILADELPHIA of experience in the selection 
CHICAGO KANSAS CITY PITTSBURGH and use of pneumatic and 
CLEVELAND LOS ANGELES SAN FRANCISCO _ ee = Sonn equipment. 
DALLAS LOUISVILLE SAVANNAH : matinee: ATE EET os ce 
DAYTON MILWAUKEE SEATTLE 
DENVER MINNEAPOLIS ST. LOUIS QUICK-CONNECTIVE FLUID LIN 

MONTREAL * TORONTO + VANCOUVER : E COUPLINGS 

Export Department: Cleveland Po ° 



























ALSO STRAIGHT-THROUGH QUICK- CONNECTI 


VE co 
Send for Catalog! UPuNeS 








THE HANSEN 


4031 WEST 
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NEW PRODUCTS 











’ Components, tools and equipment designed tp 


improve operation of fluid power systems are 
described here . . . for more information §j 
in and mail the post card bound in this issue. 


SAFETY LATCH RAM 
. . + ten tom capacity 


Designation: Hydro Latch 

Design: A remote control hy- 
draulic ram of ten ton capacity, 
with seven inches of travel and 
built-in safety latch. Complete 
unit consists of ram, pump and 
hose and will operate under cli- 
matic temperatures of minus 65 
degrees F to plus 160 degrees F 
if used with proper oils. The 


SOLENOID AIR VALVE 
. .. has maximum straight 
through flow 
Design: Embodies an aluminum 
alloy, surface hardened spool, on 
which the sealing material is in- 
tegrally molded and bonded. 
These seals enter the precision 
finished, bearingized and highly 
polished bores of body and re- 
tainers to effect instantaneously 

positive seal. : 
Features: The feather-like con- 


TRIPLEX PUMP 
. . » delivers high power 


Designation: TP-4000 Series. 
Design: Is of vertical, triplex 
construction which provides 
maximum hydraulic horsepower 
in minimum floor space. The en- 
tire power end of the pump is 
enclosed, affording weather pro- 
tection and safety of operation. 
The fluid end is sectionalized, 
and separate from the power 
end; straight-line flow mini- 
mizes turbulence. Tapered, dou- 
ble-row, factory-adjusted roller 
main bearings are used for the 
crankshaft. 

Specifications: This pump oper- 
ates in a speed range of 200 to 


latch is spring loaded and self- 
engaging as the load is lifted, 
giving the ram a positive stop 
in case of hydraulic failure—or 
if the load is held for an indef- 
nite period. The ram and cylin- 
der have clevises for mounting, 
and an adjusting screw on the 
ram end. 


Wm. S. Pine 
Los Angeles, California 
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tact of seal on an ideal wearing 
surface assures long life to this 
one wearing part. Down time is 
minimized due to simplicity of 
maintenance, as the one moving 
part is serviced simply by re- 
moving the retainer. All electri- 
caf and mechanical construction 
is simple and accessible. 


Mechanical Air Controls, Inc. 
Detroit, Michigan 
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400 rpm and delivers from 12.5 
gpm at 100 rpm up'to 50 gpm at 
400 rpm with a maximum pres- 
sure of 2050 psi using a 1-% 
inches diameter plunger. The 
maximum size plunger, 2-% 
inches diameter, delivers 308 
gpm at 100 rpm, and 123.5 gpm 
at 400 rpm with a maximum 
pressure of 825 psi. 

Applications: Pumping oil, 
brines, acids and alkalies, sol- 
vents, waters and other hydraul- 
ic pressure service. 


Ajax Iron Works 
Cory, Pennsylvania 
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For more New Product Information turn to page 90 
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pDIE CASTING MACHINE. Lester Phoenix, Inc 











Sump Type 
(Cutaway) 





~~ UNDERGROUND 
LOADING MACHINE 

The Clarkson Mfg. Company 
Nashville, Illinois 





al 


HYDRAULIC PUMPING UNIT 
Dennison Equipment Co. 
Columbus, Ohio 













350 Manufacturers 


MARVEL SYNCLINAL FILTERS are used for O.E.M. or user installation on all types of hydraulic and oil recirculating 
equipment. Illustrated are machines representative of the many which are protected by Marvel Synclinal Filters. Reasons * 


The Filter That Manufacturers Install 
As Original Equipment 


ee ge 
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Emsco Derrick & Equipment Co., Los Angeles, Caiitornia 








co 
























Line Type 
(Cutaway) 





HOLE DIGGER 
Hugh B. Williams Mfg. Co. 
Dallas, Texas 








MASONRY BLOCK 


O.E.M. Choice Of Over waxine acta 


Holland, Mich. 


for this overwhelming preference include: Greater ACTIVE filtering area; Longer operation before cleaning; Sim- 
plicity that enables any workman to do the infrequent cleanings quickly and on the spot. Both sump and line types avail- 
able in capacities of 5 to 100 g-p.m. and in mesh sizes from 30 to 200. Line types operate in any position and may be 


serviced without disturbing pipe connections. 


* 





In response to the great demand, we have 
WATER adapted both our sump and line types for use 
in all water filtering applications. No changes 
FILTERS have been made in the basic synclinal design. 


M A RV F L ENGINEERING 
COMPANY 
625 W. Jackson Bivd., Chicago 6, Ill. 
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| Marvel Engineering Co. 
| 625 W. Jackson Bivd. 
| Chicago 6, Ill. 


Without obligation, please send me your Catalog #106 containing com- 
plete engineering data on Marvel Synclinal Filters. 
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SURGE-DAMPING 
longer, with less maintenance, 





CONTROLS 
Industrial and Aircraft ¥ 
Eliminate Desrctve Wyden 
i WY" to 1” Sizes 
at pressures up to 5000 ps 


te 

a 

0 

For Pressur t 
es to 5000 psi 

Catalog VS-1-A 0 


























Dual-Purpose, Vane-Type 





{ 
: ‘ . PUMP /MOTOR 
High-Pressure Axial-Piston Wigh-Fesque Anal Peten Ready for either pump or motor 
: PUMPS FLUID MOTORS use without change 
| Direct-O atin : ‘ Torque Ratings 13.8 to 112 Shaft rotation in either direction 
OCP SISNNG : Constant or Variable Volume inch-pounds per 100 psi Four Sizes, 1] M | 
: p Pp e Sizes, odels . 
PRESSURE CONTROLS : For 2500, 3000 and 5000 psi (about 3 to 180 hp moximum) Pumping Capacities: 3 to 82 gpm. 
¥" to 1%)" Sizes : Circuit Needs For Pressures to 5000 psi Motor Torque: 13 to 257 inch-pounds 
For Pressures to 2000 psi : 3.5 to 35 gpm Capacities 1500 to 3000 rpm 
Catalogs VRD-1 through VRO-8 : Catalogs P-4 through P-4-10 


per 100 psi. Pressures to 2000 psi. 
Catologs FM-1, FM-2, FM-3-A 


Bulletin P-5 


Shee 











PRESSURE REDUCING 


DIRECTIONAL CONTROLS 


Multi-Range 
VALVES ; 
Manvol, Mechanical, Electric or ¥," to 1Y_" Sizes FLOW CONTROLS 
Pilot Control. %4" to 2” Sizes 
} 





For Pressures to 5000 psi 


20 gpm to 65 gpm Capacities 
Catalog VD-3 


For Pressures to 5000 psi 
Catalog VPR-1 


Full-Scale Regulation— 
Adjustable for Varying Input 
“Va" to %," Sizes 

For Pressures to 3000 psi 
Catalogs VFC-1, VFC-2 





PUMPING UNITS 


Constant and Variable Volume 
46 Models—2 to 35 gpm Capacities 


For Pressures to 5000 psi 
Bulletins PU-3-A, PU-4 and PU-5 
Denison HydrOlLic 


Proved in use — under many of Industry's toughest operating 
,  tonditions — Denison HydrOILic Pumps, Motors and Controls are noted 


for their combination of high efficiency and rugged dependability. 

















Pilot-Operated, Solenoid-Controlled 
DIRECTIONAL VALVES 
In addition to fine performance under continuous, heavy-duty use, 


Eliminate Spool-Sticking 

¥%,"” to 1Y”" Sizes, For Pressures to 5000 psi 
Denison HydrOILic Equipment offers space-saving design that simplifies ,,,.3  Cotologs VD-1-1 to VD-4-2 
circuit layout, makes installation easier, and minimizes maintenance - ; 
problems. 








Because so many users verify the extra value built into Denison 
Pumps, Motors and Controls, we continue the challenge made so often 
before—J/et comparison prove to you why they are first choice for 
so many needs of every type. Write today 
for full details on Denison HydrOILic 
Equipment to meet your requirements. 


oe as DENISON "The Finest 
The DENISON Engineering Co. we OFS Money, Con Buy!" 
1166 DUBLIN ROAD, COLUMBUS 16, OHIO 


20 


Hydraulically Balanced 
PRESSURE CONTROLS 
¥," to 2” Sizes 

For Pressures to 5000 psi 
Catalogs VR-2-B and VR+S-2 
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Letters to the Editor 


Continued 





Electro-Hydraulic Units 


We would appreciate receiving 
tear sheets or whatever material is 
available concerning the integration 
of hydraulic equipment with elec- 
trically actuated units. We are not 
only interested in the actuation of 
hydraulic equipment by solenoids, 
limit switches, etc. but we would 
like to have whatever is available on 
the complete integration of hydrau- 
lic and electric circuits in automatic 
machine tools. 

J. W. Giynn 
Rockford, Illinois 


We have published several articles 
describing the integration of hy- 
draulic equipment with electrically 
actuated units. We are enclosing a 
set of tear sheets of the article “Elec- 
tro-Hydraulic System for Multi- 
Slide Turning Machine”. This is 
from the March, 1953 issue. In the 
same issue, “Photoelectric Control 
Starts Ram Travel After Proper Part 
Alignment” appears on page 68. In 
the May issue three articles illus- 
trate the integration. These are: 
“Hydraulic Drive for 13 ton Work 
Transfer Car”, page 65; “Multiple 
Clamp Circuits Simplify Retooling 
on Spar Mills”, page 67; “Hydrau- 
lic Indexing Circuits for Machine 
Tools”, page 71. And from the 
August 1953 issue the article “Con- 
trol Circuits for Feed, Clamp and 
Work Cycle”, page 57 will assist 
you. 





Reprints Wanted 


Please send me two copies of the 
article “Using Hydraulic Pressure 
Relief Valves Correctly”, by Ger- 
hard Reethof, which appeared in 
the May, 1953 issue. 

R. G. SHANKLIN 
Shanklin Company 
Baltimore, Maryland 


We'd like reprints of “Designing 
for Minimum Surge” by Fred 0. 
Hosterman which appeared in the 
December, 1950 issue. 

Ep Kay 
Mechron Engineering Products Ltd. 
Ottawa, Canada 

Tear sheets of these articles have 

been forwarded. 


Continued on next page 
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~ Supplied in 
Assemblies 


Flex-O-Tube will help you 
determine the assembly 
needed or work to your 
own specifications In 
either case, modern facil- 
ities and, latest inspection 
techniques assure you.a 
uniformly high quality 
product delivered promptly. 


Supplied for 
Field Assembly 


O #9 


Flex-O-Tube hose is also 
supplied in buik coils with 
reusable fittings for field 
assembly, Complete range 
of sizes and types. 
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FLEX-O-TUBE 


= SS ee gee eee 


If pressure is a factor in the perform- 
ance of your product, you can rely on 
Flex-O-Tube. For here is a name that 
has stood for uniformity of high quality 
for twenty-five years. 


And just as important, the Flex-O-Tube 
organization is one that you can rely 
on, too. When the pressure’s on for 
production you can count on prompt 
deliveries of flexible hose products that 
consistently meet specifications. 


These are but two of the reasons why 
industry has used miles and miles of 
Flex-O-Tube and continues to specify 
it in increasing quantities. Why don't 
you find out for yourself by “putting 
the pressure on Flex-O-Tube"? 


Please send me your free Hy 


OE ee. SA 











aircraft catalog. 
industrial catalog. 


ei a | 





Company .... 


City Zone ....... 





Address 








DIVISION OF MERIDAN CORP. 
MICHIGAN 


DETROIT 16, 
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LEATHER PACKINGS 






Not only are Rhoads Tannate Leather 
Packings precisely molded, but they are 
also carefully finished to your exact di- 
mensions. For example, when you use 
a set of Tannate Vee packings, the ex- 
acting care exercised in their manufac- 
ture assures a leak-proof, double lip seal 
at both inner and outer peripheries. 
They are recommended as low cost, de- 
pendable piston and gland seals, for 
either rotary or reciprocating motions. 





U LEATHERS 


— 


VEE LEATHERS 





You get these advantages in Tan- 
nate Leather Packings: They have a 
low coefficient of friction; do not cold 
flow; will not score or abrade. They 
do not require lubrication, and they 
can be stored indefinitely without loss 
of tensile strength. Tannate packings 
are “custom-manufactured” to operate 
efficiently over a wide range of pres- 
sures and temperatures—from sub- 
zero to over 200° F—and with dif- 


ferent types of mediums. 





FLANGE LEATHERS 


CUP LEATHERS 





Send us your packing requirements 
for quotation. Include type, service, 
pressure, temperature, dimensions and 
quantity. There’s no obligation. Do 





it today. 
DISC LEATHERS 
Write: 
J. E. RHOADS & SONS Send for the 
Rhoads Packing Data File. 
35 N. Sixth St., Philadelphia 6, Pa. 


RHOADS 


No obligation. 





INDUSTRIAL LEATHERS 


PHILADELPHIA > NEW YORK * CHICAGO « ATLANTA 
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Letters to the Editor 


Continued 
For Hydraulic Study 


To help me with my work as a 
machine repair man, I would like 
to know if there is a home study 
course in applied hydraulics. If such 
is not available, can you suggest 
one or two good manuals? 

SAMUEL C. Monrocnino 
Buffalo 13, N. Y. 





To our knowledge there is no 
home study course in applied hy. 
draulics that can be recommended. 
We suggest you write or see the 
director of evening schools of your 
city who should be interested in 
setting up such a course if the in- 
terest justifies it. We can suggest 
two good manuals which can be 
studied to advantage. These are 
Walter Ernst’s “Oil Hydraulic Pow. 
er and Its Industrial Applications” 
and the Henry Ford Trade School 
text, “Hydraulics.” The latter has 
recently been taken over by Vickers, 
Inc. where a revision is now in prog- 
ress. We understand that copies of 
the current edition are available 
from Vickers, Inc., Training De- 
partment. 





National Fluid 
Power Association 
Will you give us the address of 

the National Fluid Power Associa- 
tion? Could you tell us if manu- 
facturers of hydraulic and pneu- 
matic accessories are eligible for 
membership? 

B. R. TEREE, 

The Weatherhead Company 


The address of Barrett Rogers, 
Executive Secretary, National Fluid 
Power Association, is 1618 Orring- 
ton Ave., Evanston, Ill. Our under- 
standing is that manufacturers of 
accessories are eligible for member- 


ship. 





Hydraulic Pump Problem 
We will appreciate your giving 
us the names of several Hydraulic 
Engineers in our territory who 
might be able to help us on a hy- 
draulic pump problem. 
C. B. Bishop 
National Implement Company 
New York, N. Y. 
We've sent you a list of pump 
specialists in your area. 
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From the time the surgeon grasps the 
scalpel until the last stitch closes the 
incision, he alone has complete re- 
sponsibility for the success of the 
operation. ..and often the life of 
the patient. Because of the surgeon’s 
specialized knowledge, no patient 
would think of having it otherwise. 

Undivided responsibility is impor- 
tant in hydraulics, too. This is a 
significant benefit you derive from 
specifying Vickers Hydraulics. Since 
1921, Vickers has accumulated a great 
store of specialized knowledge in hy- 
draulics...and the line of equip- 
ment is so complete that Vickers is 


in position to take UNDIVIDED 


— 


ENGINEERS AND BUILDERS OF OIL 
September, 1953 


Undivided Responsibility 






HYDRAULIC EQUIPMENT 
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RESPONSIBILITY. There is no risk 
of incompatibility of equipment and 
Vickers Application Engineers know 
how to combine components for opti- 
mum operation. 

This is another of the many bene- 
fits you receive when you specify 
Vickers Hydraulics. 








MICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1474 OAKMAN BLVD. e DETROIT 32, MICH. 


Application Engineering Offices: ATLANTA 
CHICAGO (Metropolitan) « CINCINNATI 
CLEVELAND « DETROIT « HOUSTON 
LOS ANGELES (Metropolitan) «+ NEW YORK 
(Metropolitan) e PHILADELPHIA « PITTSBURGH 
ROCHESTER « ROCKFORD ¢ SEATTLE ¢« TULSA . 

WASHINGTON ¢ WORCESTER 




















SINCE 


FLECTRAULI( 





AXIAL PLUNGER PUMPS 











WOON 

















This pump embodies all the well-tried features 











eee \ ee of our Straight-in-line pump, employing seated 
i Mt \ valves and using low viscosity oils. It is suitable 
for direct drive at speeds up to |,800 r.p.m. and 


W for working pressures up to 9,000 p.s.i. 
NN 


Diagram showing the geared mechanism 
which constrains the wobbler to revolve at 
a speed which prevents scuffing between 
wobbler and plunger ends. 
































THE PUMP IS THE HEART OF THE PRESS FOR THE MODERN 


DIRECT 
HYDRAULIC 
SYSTEM 


WRITE FOR LEAFLET E.J.P. 


TOWLER BROS. (PATENTS) LTD. RODLEY e¢ NR. LEEDS e ENGLAND 


Sole Agents—U.S.A. and Canada:— MACMILLIN ENGINEERING CORPORATION 
1737 HOWARD STREET, CHICAGO 26, ILL. .. = Ambassador 2-119! 
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Letters to the Editor 





Continued 


Hydraulic Cell 


One of our clients was advised 
that there is an English company 
that makes a device called a “Hy- 
raulic Block”, whigh may be used 
to weigh articles accurately up to 
50 or 100 pounds. We would like 
to secure the name of this company 
and any information available. 

Artuur B. Corvin, 
Dean, Fairbank and Hirsch, 
New York 17, N. Y. 


We believe the device you have 
reference to is the Emery Cell or 
Hydraulic Cell. This is made by the 
A. H. Emery Company, New Ca- 
naan, Connecticut. Several compa- 
nies, the most important of which 
is the Baldwin-Lima-Hamilton Cor- 
poration, Eddystone Division, Phila- 
delphia, Pa., utilize this unit to make 
up scales, which are long lived and 
distinctive for accuracy. Either the 
Emery Company or Baldwin-Lima- 
Hamilton Eddystone Division can 
give you complete information on 


the Emery Cell scales. 


Servo Valves for 
Pneumatic Systems 


I find many articles of interest in 
APPLIED HYDRAULICS but noth- 
ing on servo valves for pneumatic 
systems. If you have any informa- 
tion covering this field, or can 
recommend me to a source of refer- 
ence, | would be most grateful. 

E. B. Moore, 
Abergavenny, 
Monmouthshire, 
England 


We have published in our Avia- 
tion section several articles that in- 
cluded servo valves for pneumatic 
systems. One of these was “Air- 
craft Pneumatic Systems” by H. R. 
Haerle (August and September, 
1952). Incidentally, Mr. Haerle is 
Technical Manager, The Hymatic 
Engineering Co., Ltd., Reddich, 
Worchestershire, England. For your 
information we are beginning in 
this issue a series on the funda- 
mentals of servos which will treat 
both hydraulic and pneumatic ap- 
plications. 


September, 1953 





DOUBLE MACHINE LIFE 


THROUGH POSITIVE FILTRATION OF 
HYDRAULIC-LUBRICATING OILS 


GENERAL AF-500 
Drcluitriial, F\LTERS 


GENERAL AF-500 FILTERS are de- 
signed to do just one thing—provide 
low-cost, day-by-day protection of 
hydraulic and lubricating oils used 
in quality machine tools. The 
AF-500’s highly absorbent ALL- 
WOOL felt cartridge safely traps 
solids and moisture before they can 
damage vital machine parts. Costly 
oils and other industrial liquids are 
thus kept completely clean, assur- 
ing better performance, longer 
machine life, and low maintenance. 


RY BSY I-78 5) 


Cleanable wool felt cartridge quickly removed simply 


) 


IN . 
SECONDS! 





y unscrewing center bolt and lifting off cover and washers. 


AF-500 for New or Old Equipment 


THE Positive absorbing action removes particles as firie as 5 microns. 





Safely filters lubricating and hydraulic oils, paints, lacquers, and other 
heavy liquids. 


77 Eliminates harmful condensation moisture, eliminates formation of 


sludge and rust. 


[ Wi Finest all-wool felt cartridge easily cleanable in a few minutes in 





any suitable solvent. Single-bolt assembly allows quick removal of 
cartridge from filter—without disturbing piping. 

ym 15-20 gallons per minute capacity depending upon liquid 
viscosity. 

== Simple installation plan. Allows inlet to be turned to top or bottom 
—whichever gives the best space and piping accommodations. 

iie— Equally adaptable as original or replacement equipment—on new 

or old machines. e 


REMEMBER-—Wei'll gladly advise you without obligation 
on any filtering problems. 


GENERAL FILTERS, INC. 


12890 WESTWOOD e DETROIT 23, MICHIGAN 


om ee eee ee ee 
2679 DANFORTH AVENUE . fe) fo) ) foe Kmeh BEV Le. 
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The U.S. Rubber hose that breaks records... 


and helps make ’em! 

























U. S. Matchless Steam Hose installed on hydraulic 
record press. 





































Carrying steam at 350°F, 120 pounds pressure, and 
flexing 6 times a minute—that’s the record-breaking 
job U.S. Matchless® Hose does in making phono- 
graph records for an Eastern factory. Installed on 
hydraulic presses, Matchless has been on the job 
for over two years so far, with no failures. No ordi- 
nary hose could stand up under this treatment or 
protect the worker from dangerous steam. This 
United States Rubber Company hose really pays off 
in durability and safety. 

Naturally, like every “U.S.” product, Matchless 
Hose is the result of careful study and manufactur- 
ing control on the part of “U.S.” engineers. For any 
industrial problem, call on these engineers at any 
of our 25 District Sales Offices. Or write to address 


a > 


Battery of presses in the record factory. Note high 


flexibility of the hose. “U.S.” Research perfects tt. 


“U.S.” Production builds it. 
U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose + Belting + Expansion Joints + Rubber-to-metal Products + Oil Field Specialties * Plastic Pipe and Fittings « Grinding Wheels « Packings + Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings * Mats and Matting 
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AIR CYLINDERS 





» LESS SPACE! 





These new T-J Cylinders save up to 40% in 
mounting space—with streamlined design that 
eliminates tie rods. They’re super rugged—extra 
high safety factor . . . solid steel heads . . . heavy 
wall, precision honed, hard chrome plated, 
seamless steel body . . . leakproof cylinder head 
to body construction . . . heavy duty, hi-tensile, 
hard chrome plated piston rod. 

Available with the new T-J Super Cushion 
Flexible Seals which insure positive cushion 
with automatic valve action for fast return 
stroke. Many standard sizes and styles . . . for 
pushing, pulling, lifting, clamping or control 
jobs. T-) dependability. Write for bulletin 8152. 
The Tomkins-Johnson Co., Jackson, Mich. 


4 Weeks De- 
livery on the 


3" diam iviTorRs AiR AND HYORA ty - INDER 
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OFydraulic Cylinders by 


Mullins Ko/dflo* Process are 
| LesS CXPenStVE ana better... 


comm CCCAUSE 


P; ROUNDNESS to within 0.001” 
| ae OY 
Mac Ay, ‘. . , STRAIGHTNESS to within 0.002” 
ining: 
CONCENTRICITY to within 0.005” total 
NO 
nat ‘. SMOOTHNESS-no “O”-ring wear 
indi ¥ eae 
























Koldflo Cylinders have NO TAPER 


and are made up to 42" long 


4 WO hoa, 0, 4, 2, 1: 4 ... and with integral home 


Hydraulic cylinders are made by the Mullins Steel 
KOLDFLO* Process in one piece, coming from the 
presses with smoothness, hardness, strength and pre- 
cision never before achieved. 

This process eliminates costly 3-piece construction 

and substantially cuts production costs. 
In addition, hydraulic accumu- 
fod "V0: lators made by the KoLDFLo 
Process lose less pressure in per- 


formance tests. Less pressure 


Meat is 








“Q”-ring seal characteristics 
of the surface of hydraulic 
accumulators produced by this 
method. 







If you’re tired of 3-piece tub- 
ing and casting cylinders; if 
you want a round, straight hole 
with no taper; if you want 


BETTER CYLINDERS, 








\ 
‘\ 
>: 


el, write for your copy, Hydraulic 
Cylinders, Bulletin No. 2, 
today. 
Ma Koldflo Division 
i fel MULLINS MANUFACTURING CORPORATION 


SALEM, OHIO 






*KoLpFLo is a trademark of the Mullins Manufacturing Corporation 
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USEFUL LITERATURE 
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“O” RINGS... National Motor Bearing Co. 
Inc. has prepared an “O” ring Catalog No. 203, 
giving complete specifications and engineering 
data. A wide variety of O-rings are covered and 
fully detailed. Typical illustrations show O-rings 
used as both dynamic and static seals. This 20- 
page booklet which is well layed out, should be 
a useful addition to the design engineer’s library. 
Circle 150 on Reader Service Card 


AIR CONTROL VALVES... Mechanical Air 
Controls Inc., has issued a Catalog, No. 53, fea- 
turing solenoid operated valves, foot operated, 
cam operated and pilot pressure operated valves. 
The basic design of the air control valves em- 
bodies an aluminum alloy, surface hardened spool 
on which the sealing material is integrally molded 
and bonded. These seals enter the precision fin- 
ished, bearingized and highly polished bores of 
the body and retainers to effect an instantaneous, 
positive sealed with air pressure seal. All elec- 
trical and mechanical construction is simple and 
accessible. 
Circle 151 on Reader Service Card 


AIR OPERATED DEVICES... An attractive 
56-page catalog of air operated devices has been 
prepared by Mead Specialties Company. De- 
scribed are midget air clamps for assembly jigs, 
and other multiple applications; double acting 
cylinders, air presses, work feeders and many 
other devices. All units are illustrated, dimen- 
sions, sizes and styles listed. 
Circle 152 on Reader Service Card 


V-PULLEY .. . Worthington Corporation has 
issued a data sheet showing a new and improved 
design for its line of QD junior fractional horse 
power V-pulleys for mechanical power transmis- 
sion. The new V-pulleys incorporate many of the 
advanced design features of the original taper 
hub. The new design utilizes one common hub 
for the complete range of pulleys from 3.5 inches 
p.d. to 15.4 p.d. with a bore range of % inch 


You'll find many valuable production 
and design ideas in publications de. 
scribed here . . . copies will be 
sent you free without obligation 


through 1% inch by 1/16 inch increments. The 

larger sizes in the line have distinctive “I” beam 

arms to give more strength with less weight. 
Circle 153 on Reader Service Card 


POWER CYLINDERS ... Both linear and ro- 
tating, air and hydraulic cylinders, manufactured 
by Anker-Holth, Division of The Wellman Engi- 
neering Company are detailed in a 4-page Bulle- 
tin. Nine mounting styles for linear cylinders, 
available in bores from 1% inches to 30 inches 
are illustrated. A view of a double acting rotating 
cylinder, made standard in sizes from 3 to 18 
inch bores, is shown. Offered in both cast iron 
or aluminum bodies at speeds up to 3000 rpm, 
these air powered, rotating chucks have a one 
piece piston design. 
Circle 154 on Reader Service Card 


SWING JOINTS .. . For designers of piping 
installations which require moving joints, the 
Barco Manufacturing Company offers Catalog 
400, describing their line of single and double 
swing joints. Sizes for the eleven available styles 
are tabulated along with service data and work- 
ing pressure ratings. Construction of these 2 to 4 
inch diameter joints, designed to withstand up to 
1500 psi hydraulic pressure in the 2 inch size, 
is shown in a sectional drawing. They are suitable 
for 360 degrees reciprocating swing motion at 
temperatures and pressure which are given in 
convenient chart form. 
Circle 155 on Reader Service Card 


TUBE FABRICATING EQUIPMENT ... 
Leonard Precision Products Company has pre- 
pared a 16 page Catalog detailing several models 
of their line of tube bending machines. Developed 
originally for the aircraft industry these machines 
are being used in the fabrication of hydraulic 
tubing systems. Also illustrated are machines for 
flaring, burring and beading. Setups and oper- 
ation of the Bendmaster, which will handle % 
to 1% inch diameter tubing, are illustrated. Tool- 
ing for every operation is also shown. 


For more reviews of recent literature turn to page 108 
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HYDRAULIC 
HOSE ASSEMBLIES 


for the best performance, 
for long life and satisfac- 
tion—all along the line— 
from manufacturer to user. 
Check your needs on the 
following list: 


COUPLINGS 


1-Wire Braid Hose 


————— 
oc between ee 


2-Fabric Braid Hose 


— 


Spiral Wire Hose 








Positive, unfailing hydraulic power 
is delivered to six basic motions on 
many Bucyrus-Erie H-3 Hydro- 
cranes through dependable Eastman 
Hydraulic Hose Assemblies. 


Eastman, first in the field of Hy- 
draulic Hose Assemblies, pioneered 
in many original applications of 
mobile hydraulic power. As early as 
1926, J. Peter Eastman experi- 
mented with wire braided hose. 


Continued Eastman developments 
have made it possible to apply more 


We ln 
I~ 
for free catalog 100 
on Eastman LY 
hose couplings GF 
and fittings, A756 


«Eastman 


Eastman 
~ HYDRAULIC HOSE ASSEMBLIES — 


power, over greater distances, 


through higher pressures—until to- 
day, 6,500 psi are withstood by the 
Eastman 3-wire braid hose assem- 
blies used on many Bucyrus-Erie 
H-3 Hydrocranes. 


Take advantage of our 25 years 
of experience in the application of 
mobile hydraulic power to manu- 
facturer’s original equipment. En- 
gineering consultation on special 
problems is our specialty ...com- 
plete service yours to command. 





” 
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PROTECTED ! 
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Asbestos cannot carbonize. 
That’s why all U. S. Motors are 
asbestos-protected. Life of a motor 


is proportional to the life of the insulation protecting its windings. 


In U. S. Motors wires are insulated with asbestos to forever 
protect them against heat. The exclusive process of insulating 
U. S. Motors with asbestos insures years of extra motor life- 


and protection against burn-outs. 


US. MOTORS ASBESTOS-PROTECTED 














_ U.S. Electrical Motors Inc. 
Box 2058, Los Angeles 54, Calif. or Milford, Conn. 


Send your new Bulletin illustrating and describing U. S. 
Asbestos-Protected Motors. [1] Also General Bulletin. () 


NAME 


COMPANY 
) ADDRESS 
= 








WINDINGS GIVEN MULTIPLE TREATMENT 


Step by step, everlasting endurance is built into every U.S. 
motor by use of asbestos, the only natural fibrous element that 
cannot carbonize. Four progressive treatments of asbestic 
compounds are applied plus oven-baking, as follows: 


STEP 1 — Synthetic insulated wire wound into coils and inserted 
in slots lined with sheet asbestos. 


STEP 2 — Complete stator is submerged in liquid asbestos 
insulating compound while pulsating current vibrates wires; 
then baked. A second dip and further baking follows. 


STEP 3 — Plastic asbestos compound is sprayed between and 
over all end turns, then baked to harden throughout. 


STEP 4 — Final spray seals pores; after fourth bake the surface 
contour is smooth. 


lis 4, Ind.; Mily 


Atlonte 3, Ge.; Bokersfield, Colif.; Boston 16, Mass.; Chicago 8, IIl.; Cincinnati 16, Ohio; 
Cleveland 14, Ohio; Dallas 9, Texas; Detroit 2, Mich.; Fresno 1, Calif.; Houston 4, Texas; 
Ind 2, Wise.; Minneapolis 2, Minn.; New York City 6, N. Y.; 








ZONE STATE 





Philadelphia 2, Pa.; Pittsburgh 2, Pa.; San Francisco 7, Calif; Seattle 4, Wash. 
Seles and Service offices in all principal cities. 









INSTALL 


ASBESTOS 
PROTECTED 
MOTORS 


U.S. ELECTRICAL MOTORS, Inc. 


PACIFIC PLANT: Los Angeles 54, Calif. ATLANTIC PLANT: Milford, Conn. 
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TYPICAL PERFORMANCE CURVE 






PERFORMANCE CURVES FOR 2HCS GEAR TYPE PUMP 
OPERATING AT 1000PS/i WITH SAE NO.10 Oi. AT 120°F 











| 


© CAPACITY, 6.P.M. 


CHECK THESE FEATURES 


V Exceptionally compact design. 

Vv Wide selection of porting locations and mounting 
methods. 

V Integral relief valve optional. 

Vv Gear contour carefully selected for quiet operation. 

Vv Shaft design to accommodate various driving 
mediums. 

v Engineered and precision-built for economical per- 
formance. 

V All materials carefully chosen for durability. 

v¥ Design permits use in pumping other liquids having 
a substantial oil base. ‘ 






@ [t will pay you to get the facts about Webster Gear-Type Hydraulic ee eee ae 























Pumps before buying any pump. Here is a complete line of rugged, t ‘ 
dependable pumps from 10 gph. to 10 gpm., engineered to operate 4 | 
efficiently at pressures up to 1000 psi. at speeds of, 3600 rpm. or i es i 
less—90 pumps of various designs and capacities to meet the widest i 4 4 
range of requirements! ; z = ' 
7 > , « t 
Webster pumps are the product of skill acquired during nearly a ; s i 
quarter-century of experience. They have estabiished an enviable a. PSS8 i 

; i * effici : : 7 e seat © 
reputation for efficient, dependable operation. All Webster pumps ps ass 5 8 
lend themselves readily to many forms of adaptation—and to modi- He = ‘1 
fication for special installations. All are available with built-in relief ac § 1 

“co . v 
valve, if desired. ff = i 
7 . ° . ° . ° . ° -_ | 
Whenever you require pumps for lubricating, oil circulating, filtering, - a & ‘ 
transfer or quiet hydraulic power applications, we invite your in- i ge8 i 
quiries. There is no obligation; just fill in and mail the coupon for 1 ° e | . 
further information. as 845 t 
Ee See 5 i 
Es SEE 
> 2s Fy as ! 1 
vedeeey |) | |i 
OIL HYDRAULICS DIVISION Psa eest 2 2 i 
Osetia ee St 
[WwessTes) > 
WEBSTER \V/ ELECTRIC Hite eee 
. eo » 

' = a B & sg 4 > t 
RACINE WISCONSIN 252 sega gy 
‘Where Quality is a Responsibility and Fair Dealing an Obligation” 5 i 








WEBSTER ELECTRIC COMPANY, RACINE, WISCONSIN e@ EST 
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FIVEMWAYS 


BEARINGS 


Inprove GEAR PUMPS 


Improves effi- 
ciency by low- 
ering radial 
geor cleorance. 





Improves wear 
plate life. 








Improves seal 
life by lowering 
operating tem- 
perotvres. 


Improves bear- 


Improves ability in 

g life by roll 
to operate with control at the 
normal misolign- pitch line. 

ment. 


Pitchlign is the only small diameter bearing with rollers 
guided at their pitch line by a cage supported on outboard 
flanges of the race. 


Send For Technical Bulletin — Wu, Today! 





aRBC , 





ROLLER BEARING COMPANY OF AMERICA 








Sullivan Way, West Trenton, New Jersey 
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LITERATURE AND 
SERVICES OFFERED 
IN THIS MONTH'S Apg 
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For more information circle num, 
bers on the reader service capj 
bound in this issue. 


FILTERS, designed especially for hy. 
draulic service, and available “d 
wide range of types and capacitie; 
to meet any requirement in new o 
existing equipment, are listed in 4 
filter catalog published by Purole. 
tor Products, Inc. 
Circle 91 on Reader Service Card 


O-RINGS FOR AIRCRAFT, fue 


service, hydraulic service and 


| thetic lubricants are the subject of 


a Handbook on O-Rings, offered by 
Precision Rubber Products Corp. 
Circle 89 on Reader Service Card 


HOW TO SOLVE PUMPING 
PROBLEMS is the title of a catalog 
published by Geo. D. Roper C 


_ ration. Covered are important 


damentals of estimating require. 
ments of the average pumping job, 
sample problems and other perti- 
nent data. 

Circle 98 on Reader Service Card 


WELDED SOLENOIDS for depend- 
able service and longer wear are 
illustrated in Catalog EM-52, avai- 


able from The National Acme Co. 


Circle 78 on Reader Service Card 


INDUSTRIAL HYDRAULIC HOSE 


_ ASSEMBLIES constructed with spe 





cial compar tube, modern synthet- 
ic fibre braid reinforcement and 
matched fittings, are illustrated in 
data sheet MH-! offered by Resisto- 
flex Corporation. 

Circle 94 on Reader Service Card 


AIR, GAS AND STEAM TRAPS 
which under no condition leak pre 
sure medium are discussed in 3 
alog 751 issued by W. H. N 
son Co. 

Circle 79 on Reader Service Card 
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for medium-and low-pressure service 


Factory-assembled to your specifications—you get just what you need. 

rer uniform, positive grip assured by internally-threaded coupling 

shell. 

Eliminates leaks and blow-offs in medium- and low-pressure service. 

Sizes and types for every application — available with solid male or 

union male ends. 

nA ring seals prevent leakage between swivel ends and the coupling 
y. 

Use of swivel male ends eliminates need for adapter unions, reduces 

the number of joints, and lets hose assume normal position when pres- 

sure is applied to the line. 

Exclusive Anchor Max-Flo coupling gives you the equivalent of unre- 

stricted flow through the couplings. 





NEW! 
REVOLUTIONARY 
ANCHOR FLANCO 


SPLIT-FLANGE CLAMP 


Positive leakproof connection without 


threaded joints. Bolt centers are located 

to distribute the forces evenly and 
prevent tilting of the clamp halves 
Easy to assemble with small 


automotive-type wrench 











September, 1953 Circle 11 on Reader Service Card 


: ; « Anchor Coupling Co. Inc. 5 

Get more information, Attach coupon to your ! Dept. AH-93, Libertyville, Illinois . 

letterhead and mail today! C= eee ‘ 

i (J Anchor one-wire braid hose assemblies y 

' (] New Anchor Flanco Split-flange clamp-type coupling ® 

- : Send me information. : 

ANCHOR COUPLING CO. INC. >) ——————————- Title $ 

Main Office and Factory: LIBERTYVILLE, ILLINOIS = Company Name —. 

FACTORY BRANCHES: DETROIT, MICHIGAN © DALLAS, TEXAS $- Compony Address 0 cc-cccccenemn : 
5 

e City — | ay 

s D-i7, 

s 5 


Ww 
~ 














In Hydraulic Packing—TEFLON is fast supplanting leather. 


Because Teflon is chemically inert—it requires no chemical in- 
spection, is unaffected by all hydrocarbons and newer synthetic 
hydraulic fluids. Its service temperature range is from—110° F 
to +500° F. It has unsurpassed anti-friction properties, is ex- 
tremely resilient, tough, long wearing. It is waterproof, non- 
flammable. It requires no water-soak for installation. 


CHEM-O-GREEN BACK-UP RINGS are an outstand- 
ing example of TEFLON’S superiority. Made in solid, split or 
the spiral type, preferred by engineers, they solve the ‘“O” Ring 
extrusion problem. A companion product to Chemiseal synthetic 
rubber “‘O”’ Rings, they"are sold as a ‘‘Packing package’”’ for all 
commercial and AN requirements. Write for Catalog OB-1152. 


CHEMISEAL V-TYPE PACKING made of Teflon—is ideal 
for either manual or auto- 
matically operated hydraulic 
valves. Seals with low gland 
pressurés and operating torque: - 
Supplied in sets with square- 
end Teflon adaptors. Ask for 
Bulletin No. 810-V. 










e 
UNITED | FluoRocARBON &% 
STATES | PRODUCTS DIVISION 
GASKET CAMDEN 1, NEW JERSEY 
COMPANY Cites Throw elle | 
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Free Literature Offered 
in this Month's Ads 
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Continued 


| PRESSURE SWITCH, which has long 


service life and great flexibility is 
described in Bulletin 9612 released 
by Barksdale Valves. 


Circle 14 on Reader Service Card 


AIR AND HYDRAULIC CYLIN. 
DERS for any installations which re. 
quire extra engineering skill, Lind. 
berg Engineering Company offers 
two catalogs detailing special cyl. 
inders and a line of standard cylin. 
ders. Bulletin 731 covers air cylin. 
ders and Bulletin 701 describes hy- 
draulic cylinders. 
Circle 69 on Reader Service Card 


HEAT EXCHANGERS for safe o 
erating temperatures of hydraulic 
fluids are detailed in Bulletin 1.1K5, 
prepared by Kewanee-Ross Corpo- 
ration. 

Circle 64 on Reader Service Card 


QUICK-CONNECTIVE FLUID LINE 
COUPLINGS manufactured by The 
Hansen Manufacturing Co., are fea- 
tured in an available catalog. 
Circle 52 on Reader Service Card 


LEVER OPERATED HYDRAULIC 
VALVES for line pressures up to 
5000 psi, for controlling single or 
double acting hydraulic cylinders 
and other high pressure hydraulic 
circuits, are described in data sheets 
available from C. B. Hunt & Son, 
Inc. 
Circle 55 on Reader Service Card 


TEST EQUIPMENT to check all sys- 
tems of all aircraft and equipment 
to meet out-of-ordinary test re- 
quirements, are shown in a catalog 
prepared by Greer Hydraulics, Inc. 
Circle 48 on Reader Service Card 


PACKING DATA FILE describing 
the advantages of precision m 
Tannate leather packings is 
by J. E. Rhoads & Son. 

Circle 95 on Reader Service Card 
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Baltimore, Md.—Colliflower, Inc., Baltimore National 





Push button production 


How near to its attainment are we? 


Very near! In fact, it is on the doorstep of every 
manufacturer, awaiting his planning the applica- 
tion of lately designed sources of power to his 
production processes. Some companies already have 
their plants on a nearly automatic basis, and the 
resultant cut in costs quickly pays for their investment. 


Rivett is playing a part in this manufacturing 
advancement. Its air and hydraulic valves and cyl- 
inders are ideal power replacements for untold 
manual operations. And, more important, they are 
being used to power entirely original processes— 
offering tremendous short cuts in machining, 
forming, handling, finishing, etc. 


AIR PILOT VALVE AIR SUPPLY 
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Remember, productivity is your sole source of 
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ave success. Attain it! And the one best way is to follow 
a8 the example of many progressive companies and 
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plan the use of Rivett air and hydraulic power! 




















AIR OPERATED ' 4- way 
HYDRAULIC VALVE 


7 ee "ae 
fever __ st SOLENOID! 4-way 
wave “CF=- : HYDRAULIC VALVE 














Air Cylinders 
84 models 















Hydraulic Valves 
144 models 





_—— 
POWER UNIT 





Hydraulic Cylinders 


ie P 7 
108 models eam sx ‘ower Units 


7 models 


Air Valves 
34 models 


AUTHORITIES —in applying air and hydraulic power 


Los An Calif. —Paul-Munroe Co., 4867 E. Gage Rochester, N.Y.—Genesee Machine Builders, inc., 1732 
Pike, Ellicott City, Md. Ave., , Calif. Hudson Ave. 


Boston, Mass.—L. W. Sheehy, 1104 Park Square Bidg. 
Buffalo, N. Y.—Lane Engineering, 1807 Eimwood Ave. 
Chicago, Ill.—MacMillin Engineering, 1737 Howard St. 
Cincinnati, O.—Seifreat-Eistad Machy., P.O. Box 2508 
Cleveland, O.—Garco Machy., 21000 St. Clair Ave. 
Sieuten, O.—Seifreat-Elstad Machy. Co., P.O. Box 


Dolias, Texas—Womack Mach. Supply Co., 6409 
Maple Ave. 

Dayton, O.—Seifreat-Elstad Machy., P.O. Box 332 

Detroit, Mich.—Fors Soles Co., 2832 E. Grand Bivd. 

Flint, Mich.—Shively Bros., Inc, 719 E. 2nd Avenue 


Milwaukee, Wis.—MacMillin Engineering Corp., 1737 
Howard St., Chicago 26, lil. 

Minneapolis & St. Paul, Minn.—Anderson Machine 
Tool Co., 2641 University Ave., St. Paul. 


Newark, N.J.—Compressed Air Products, 1977 Spring- 


field Ave., Maplewood, N.J. 
New York City—Compressed Air Products, 6 Church St. 
Philadelphia, Pa.—The Battersby Co., 3701 N. Broad St. 
Pittsburgh, Pa.—F. R. Magill Co., 44 McKnight St. 
Portland, Oregon—Hydraulic Power Equip. Co., 2316 
N. W. Savier St. 
Richmond, Va.—industrial Supply Corp., 15th & Frank- 
lin Sts. 


St. Lovis, Mo.— William Scheer Co., 6376 Clayton Rd. 

Salt Lake City, Utah—J. M. Grisley Mach. Tools, 375 
S. W. Temple St. 

San Francisco, Calif.—Ditzen Eng. & Sales, 5275 
Claremont Ave., Oakland 9, Calif. 

Seattle, Wash.—Hydraulic Power Equip. Co., 2316 N. 
W. Savier St., Portland, Ore. 

Tulsa, Okla.—John G. Burke & Co., P.O. Box 1652 

Toronto, Ontario—D. M. Duncan Machy. Co., Ltd., 197 
College St. 

Windsor, Ontario—D. M. Duncan Machy. Co., 1958 
Wyandotte St. 





Dept. AH-9 RIVETT LATHE & GRINDER, INC. ¢ Brighton 35, Boston, Mass. 


furnishes a complete power package 
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Air and Hydraulic 
All sizes and types 
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)T-OPERATED CONTROL 


myriad of uses! 


More 
information 
next month 


ASK ON YOUR LETTERHEAD FOR BULLETIN "A-9" 


VALVAIR CORPORATION, 951 Beardsley Ave., Akron 11, Ohio 
AFFILIATE: SINCLAIR-COLLINS VALVE CO. 
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in this Month's Ads 
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UNIVERSAL JOINTS, whi 
available in 13 standard Pr hen 
their features and dimensions de. 
scribed in a new catalog published 
by Lovejoy Flexible Coupling Com. 
pany. 

Circle 72 on Reader Service Card 


THE PERFECT TWIN GEARS which 


© into oil hydraulic pumps many-. 


actured by e Commercial Shear. 
ing and Stamping Company, are 
described in Catalog H-4. These 
gears, operating under higher 
sures, insure peak efficiency for a 
longer time. 

Circle 25 on Reader Service Card 


OIL-FILTER which features resin im- 
egnated fibre cartridge is out- 

ined in a- bulletin, available from 

the Cuno Engineering Corporation. 
Circle 27 on Reader Service Card 


PUMCUPS which maintain high 
volumetric efficiency, permit re- 
duced operating speeds, save pow- 
er, prolong equipment life and fea- 
ture other advantages are the sub- 
ject of bulletins prepared by Dar- 
lin Valve & Manufacturing Co. 
Bulletin 4401 covers Pumcups for re- 
ciprocating pumps and bulletin 4502 
has details on Pumcups for air or 
hydraulic mechanisms. 
Circle 28 on Reader Service Card 


BOOST PUMPS applicable wher- 
ever low output at high pressures 's 
required for oil or water service, 
are described in a bulletin published 
by Sprague Engineering and Sales 
Corporation. 

Circle 104 on Reader Service Card 


O-RINGS, engineered to MIL and 
commercial specifications 
yg — gape rub- 
er compounds, are the su 
an O-ring handbook offered 
Goshen Rubber Company, Inc. 
Circle 46 on Reader Service Card 


Continued on page 42 
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Cuteway view of on Ortman Miller Machine Co. Standard Hydraulic Cylinder showing PARKER O-rings. 





Specify PARKER O-rings 
for economical, leakproof seals 


THIS IS IT 





— 

— 
—= 
— 
— 
— 
— 
— 


Cross section drawing 
of O-ring in groove, 
sealing under pressure. 
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For sealing in a hydraulic cylinder .. . or for what- 
ever service you need them, you can get PARKER 
O-rings, molded of expertly formulated synthetic 
rubber compounds, that will provide long, trouble- 
free sealing life. That means they are economical 
to use. They’re economical, too, because they re- 
quire no complicated design . . . just a simple 
groove, usually saving space and weight. 
PARKER makes all standard O-rings for fuel, 
hydraulic and engine oil services as well as special- 
service O-rings. Ask your PARKER O-ring Dis- 
tributor for Catalog 5100, or write The PARKER 
Appliance Co., 17325 Euclid Ave., Cleveland 12, O. 


wileaie 


TUBE FITTINGS ¢ VALVES « O-RINGS 
Plants in Cleveland « Los Angeles « Eaton, Ohio + Berea, Ky. 


Circle 84 on Reader Service Card 






O-RINGS 


ARE STOCKED BY 
THESE AUTHORIZED 
DISTRIBUTORS 


AKRON, O. 

B. W. Rogers Co. 

850 So. High St., Akron 9, Ohio 
BOSTON, Mass. 

Irving B. Moore Corp. 

65 High Street, Boston, Mass. 


" BUFFALO, N. Y. 


Hercules Gasket & Rubber Co. 

327 Washington St., Buffalo 3, N. Y. 
CHICAGO, Ill. 

Air Associates, Inc. 

5315 W. 63rd St., Chicago 38, Hil. 

Shields Rubber Co. 

108 N. Clinton St., Chicago 6, III. 
CLEVELAND, O. 

Cleveland Ball Bearing Co. 

3865 Carnegie Ave., Cleveland, Ohio 

Neff-Perkins Co. 

2130 St. Clair Ave., Cleveland 14, Ohio 
DALLAS, Tex. 

Air Associates, Inc. 

3214 Love Field Dr., Dallas 9, Tex. 

Metal Goods Corp. 

6211 Cedar Springs Rd., Dallas 9, Tex. 
DAYTON, Ohio 

J. N. Fauver Co. 

1534 Keystone Ave., Dayton 10, Ohio 
DENVER, Colo. 

Metal Goods Corp. 

2425 Walnut St., Denver 2, Colo. 
DETROIT, Mich. 

J. N. Fauver Co. 

49 West Hancock St., Detroit 1, Mich. 
FORT WORTH, Tex. 

Adco Industries 

3414 Camp Bowie Bivd. 

Fort Worth 7, Tex. 
HOUSTON, Tex. 

Metal Goods Corp. 

711 Milby St., Houston 3, Tex. 
INDIANAPOLIS, Ind. 

Korhumel Stee! & Aluminum Co. 

3562 Shelby St., Indianapolis, Ind. 
KANSAS.CITY, Mo. 

Metal Goods Corp. 

1300 Burlington Ave. 

N. Kansas City 16, Mo. 
KNOXVILLE, Tenn. 

Leinart Engineering Co. 

412 E. 5th Ave., Knoxville 5, Tenn. 
LOS ANGELES, Calif. 

Aero Bolt & Screw Co., Inc. 

1071 Arbor Vitae Ave. 

Inglewood, Calif. 

Synthetic Rubber Products Co. 

1538 South Eastern Ave. 

Los Angeles 22, Calif. 


MIAMI, Fila. 
Air Associates, Inc. 
International Airport, Miami, Fia. 


MILWAUKEE, Wis. 
Allrubber Products & Supply Co. 
612 So. Second St., Milwaukee 4, Wis. 


MINNEAPOLIS, Minn. 
Van Dusen Aircraft Supplies, Inc. 
2004 Lyndale Ave., South, 
Minneapolis 5, Minn. 
NEW YORK, N. Y. 
Durham Aircraft Service, Inc. 
56-15 Northern Bivd., Woodside, N. Y. 
Nielsen Hydraulic Equipment, Inc. 
298 Lafayette St., New York 12, N. Y. 


PHILADELPHIA, Pa. 
Goodyear Supply Co. 
1506 Latimer St., Philadelphia, Pa. 


PORTLAND, Ore. 
Hydraulic Power Equipment Co. 
2316 N. W. Savier St., Portiand 10, Ore. 


ST. LOUIS, Mo. 
Metal Goods Corp. 
5239 Brown Ave., St. Lovis 15, Mo. 


TULSA, Okla. 
Metal Goods Corp. 
302 North Boston, Tulsa 3, Okla. 


WICHITA, Kan. 
Standard Products, Inc. 
650 E. Gilbert, Wichita 11, Kan. 


CANADA 
Railway & Power Engineering Corp., Ltd. 
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bretal 
ROPER 


ROTARY PUMPS 





MODELS FOR AN 
EXCEPTIONALLY WIDE 
RANGE OF APPLICATIONS 


= 
PUMP 





SERIES 


TYPICAL USES 


PRESSURES SIZES 





3600 


All Petroleum Handling 
Grease Compounding 

Oil Circulating 

General Transfer 


to 60 P.S.1. |.40-300 G.P.M. 





F 


Pressure Lubrication 
Hydraulic Power 
Fuel Transfer 


Lube Oil Transfer 


to 300 P.S.I. | 1-300 G.P.M. 





Pressure Lubrication 
Hydraulic Service 
Industrial Oil Burner 
Fuel Supply 


to 150 P.S.1. | %-50 G.P.M. 








Hydraulic Power 

Test Equipment 
Pressure Lubrication 
High Pressure Coolant 





to 1000 P.S.1.| 5-75 G.P.M. 
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I 

I 
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I 

{ city. 


Geo. D. Roper Corporati 





new! 


ee vou SEND FOR YOUR FREE COPY 


LATEST EDITION OF THIS 
BOOKLET NOW READY FOR 


A valuable guide covering important fundamentals 
of estimating requirements of the average pumping 
job. It includes tables, charts, sample problems, and 
other pertinent data. SEND COUPON BELOW. 


on, 109 Blackhawk Park Ave., Rockford, Ill. 


Please Send Booklet-—'‘‘How to Solve Pumping Problems” 


EE —_—_———— 


Kota ty Fimyps 
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SERIES F 











Free Literature Offered 
in this Month's Ads 


—— 


Continued 





PACKING UNIT for hydraulic and 
rear g cylinders, which com. 

ines all necessary packings, bear. 
ings and rod wipers into one com. 
pact unit, is discussed in literature 
available from Hydraulic Acces. 
sories Co. 

Circle 56 on Reader Service Card 


SOLENOID VALVE WITH FLOAT. 
ING SHEAR SEAL, a new rinciple 
which brings the solenoid whe to its 
highest degree of performance is 
detailed in a booklet published by 
Valcor Corporation. 

Circle 120 on Reader Service Card 


_HYDRAULIC TUBING made of 
| special quality low-carbon steel and 








can bend to the tightest of radii, 
is described in a folder, giving sizes, 
wall thicknesses and recommended 
working pressures. The folder is pub- 
lished by Superior Tube Company. 
Circle 110 on Reader Service Card 


HIGH PRESSURE SOLENOID 
VALVES, designed for continuous 
duty in hydraulic systems where 
pressures are as high as 3000 psi, 
are illustrated in Circular A, avail- 
able from Waterman Engineering 
Company. 
Circle 124 on Reader Service Card 


HYDRAULIC HIGH PRESSURE 
CYLINDERS and air and low pres- 
sure cylinders are the subject of Bul- 
letin 350, offered by Hydro-Line 
Mfg. Co. 

Circle 59 on Reader Service Card 


HYDRAULIC PACKINGS made of 
Teflon are featured in Catalog OB- 
1152 prepared by the United States 
Gasket Company. Also available is 
Catalog No. 810-V covering Chemi- 
seal V-type packings. 

Circle 118 on Reader Service Card 


QUICK COUPLERS for hydraulic 
lines, which connect under pressure 
without tools, are illustrated in liter- 
ature offered by Ulrich Mfg. Co. 
Circle 116 on Reader Service Card 
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IT PICTURES THESE AIR-OPERATED DEVICES 


tes! 


Air Rotary Air Drill Press Impact 
Presses Work Feeders Vises Feeds Hammers 


pies. iil 


_ Midget Single Acting Air-Clamps* Double Acting Air-Clamps* 
Air-Clamps* ‘AIR CYLINDERS 





















Meadmatic Other Air Collet Air Power 
Timers. Work Feeders Fixtures Set Ups 











MEAD SPECIALTIES COMPANY 


September, 1953 Circle 74 on Reader Service Card 


Full of suggestions 
FOR FASTER, 


CHEAPER PRODUCTION 


New MEAD AIR POWER 
CATALOG illustrates, de- 
scribes the complete line of 
famous MEAD-DESIGNED 
Air Operated Devices which 
have been speeding work, 
saving time and money for 


America’s most “‘Cost 
4 Conscious” plants! 
Get your copy. 








—or better yet 


mail coupon now! 





MEAD SPECIALTIES CO. 
4114 N. Knox Ave., DEPT. AH-93, Chicago 41, Ill. 
Send free copy of new, colored MEAD INDUS- 
TRIAL AIR POWER CATALOG describing the 
complete line of famous Mead air-operated devices. 


Name 





c 








r 7 


Address. 





City. Zone__State 
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DARCOVA 
PUMCUPS 





give constant 


high efficiency 


despite wear 


... outlast other packings 
over 3 to 1! 


OU name the fluid and we can 

tell you of similar Darcova Pum- 
cup installations that save plenty of 
dollars. And it’s simplicity itself to 
change over to Pumcups. 

Here are two reasons why Darcova 
Pumcups are more efficient than 
ordinary packing... (1) The unique 
principle of Darcova Pumcups dras- 
tically reduces fluid slippage for the 
entire life of the Pumcup.(2) Texture 
engineered, Darcova Pumcups are 
made in many types to meet precisely 
a wide range of different fluid, pres- 


the texture-engineered 


composition cups 


sure and temperature conditions. 
Net Advantages — Pumcups main- 
tain high volumetric efficiency, per- 
mit reduced operating speeds, save 
power, prolong equipment life'and 
eliminate the need for frequent re- 
placement shutdowns. 

Send for free Bulletin No. 4401 on 
Pumcups for reciprocating pumps; 
Bulletin No. 4502 on Pumcups for 
air or hydraulic mechanisms... or 
ask for a Darcova engineer to help 
you solve your tough problems. 
Write today! 


DARLING VALVE & MANUFACTURING CO. 





THE ORIGINAL COMPOSITION CU 
oa Ww an 


Williamsport 15, Pa. 


PUMCUPS 
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in this Month's Ads 


Continued 





FLUID MOTORS which have an in. 
finite range of speeds, eliminate old. 
fashioned gearing and clutching 
mechanisms and | Po other impor. 
tant features, are illustrated in Bul. 
letin No, 113-1, available from Sund- 
strand Machine Tool Co., Hydrau. 
lics Div. 
Circle 109 on Reader Service Card 


OIL BY-PASS RELIEF VALVES for 
uniform constant hydraulic control 
are featured in mechanical data 
book pavese by Fulflo Specialties 
Co., Ine. 

Circle 40 on Reader Service Card 


ROLLER BEARINGS for gear 
pumps, their features and construc- 
tion are discussed in technical Bulle- 
tin SF 6611 offered by Roller Bear- 
ing Company of America. 

Circle 97 on Reader Service Card 


“THE BEST IN TEFLON” is the ti- 
tle of an illustrated booklet, describ- 
ing Chemlon C-V Rings, and a wide 
variety of Chemlon products. Avail- 
able from Crane Packing Company. 
Circle 26 on Reader Service Card 


SPECIAL CYLINDERS and standard 
cylinders are outlined in a bulletin 
on the products manufactured b 
Anker-Holth, Division of the Well- 
man Engineering Company. 

Circle 12 on Reader Service Card 


MANIFOLDS FOR HYDRAULIC 
EQUIPMENT CONTROL SYSTEMS 
which reduce piping, and result in 
trouble-free operation, are the sub- 
ject of a brochure published by 
Almo Tool Co. 


Circle 8 on Reader Service Card 


SOLENOID VALVES for air and hy- 
draulic cylinders, diaphragm oper- 
ated equipment and coolant control, 
are described in Bulletins 493 and 
494 prepared by Skinner Electric 
Valve Division of The Skinner Chuck 
Company. 
Circle 99 on Reader Service Card 
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SERIES “N” 
HYDRAULIC 
CYLINDERS 


@ Long recognized as 
the finest hydraulic 
cylinder made. 


@ No tie rods; ideal 
for long-stroke appli- 
cations 


@ 12 bore sizes, I" to 8” 


@ Ii mounting styles; 
many combination 
mountings available 


ADVANTAGES 


1. Ground steel piston red. Concentric 
with and lecked to piston 


2. Pre-adjusted chevron peckings in, 


nen-adjustable gland. This eliminates 
over-tightening, binding, etc. 

3. Alley steel belts— heat-treated for 
strength 


4. Seamless steel cylinder, Extra’ 


strength. Piloted to end caps to assure 
concentric assembly 

5. Positive seal piston rings. Lapped 
beth sides for minimum oil slip 

6. Alley iren Universal end caps. 


Rugged. Port completely rotatable— 


air vents four sides 


7. Cushioned caps when specified. 
Eliminate shock at end of stroke 


CYLINDERS 


HANNIFIN 
*CUSTOM’” 

HYDRAULIC 

CYLINDERS 


© Built in quantity for 
vse on customers’ 
products 


* myers designed 
for each application 
@ Often the most eco- 


ical 
iydraclle apna” 


HANNIFIN ae 


Hannifin Corporation, 1155 S$. Kilbourn Ave., Chicago 24, iil. 
Air and Hydravlic Cylinders © Hydravile Power Units © Pneumatic and Hydraulic Presses « Air Control Velves 


September, 1953 


TELA 


8. Alley iren Universal collars. 

Removable, . Permit exact 
of foot-type mountings 

9. “TRU-BORED™ perfectly straight 

and round, then hened satin smooth 


ota us ml oasl 
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APPLIED 
HYDRAULICS 


IN THE FLUID POWER FIELD 


RE Rl cc ccc cae OE Re im 


Gathering Data on High Pressure Pneumatics 


One of the programs which is going to give impetus to the use of high pressure pneu- 
matics on aircraft has been started by the National Bureau of Standards. NBS research 
covers the design and evaluation of pneumatic components including compressors, stor- 
age tanks, accumulators and valves. NBS is looking for the factors which govern the 
most efficient storage and working pressure. They will also get data and methods for the 
determination of pressure losses during transient flow. This work is being done at the 
request of the U.S. Navy's Bureau of Aeronautics who hope the program will improve 
present testing procedures. From this program there should be much valuable informa- 
tion to help the aircraft industry and other fields that use high pressure pneumatics. 


Wanted: More Industrial Uses for Servomechanisms 


While the trend is toward greater use of precision servos, the trend's not moving fast 
enough to keep busy all the companies now in the field. More than 300 companies have = 
developed facilities to supply equipment for position and speed control on government 
ordered military equipment. What will happen as the industry's biggest customer—and 
for some companies the only customer—stops ordering? Where's the future for the 
servo builder? It might be in factory automation, or atomic energy control. Both these 
fields offer many possibilities for hydraulic and pneumatic servos. Fluid powered servos 
have a good foothold in commercial applications of edge control, tracing systems and 
remote positioning. To get busy in these fields will take imagination and courage for 
visualizing and evaluating applications. 





Look for Improvement of Component Deliveries 


After plants have gotten through their summer vacation schedules and overcome some 
of the work which piled up during that time, the outlook for deliveries to the end of the 
year looks good. Few purchasers of standard air and hydraulic cylinders will have to wait 
more than 30 days. The same is true of air valves and some sizes of hydraulic valves. 


More Applications for Fluid Powered Test Equipment 


One of the most significant innovations in production manufacturing is the growing use of 
test equipment for individual stages of production. As a tool of quality control, the 
between-operations, 100 percent testing, has proven practical for many medium quantity 
as well as high production manufacturing operations. Production testing equipment, with 
a very high percentage of hydraulic and pneumatic actuating and control elements, is 
showing a vigorous growth. 


Ninth National Conference on Industrial Hydraulics 


The titles of papers to be delivered at the ninth National Conference on Industrial Hydraul- 
ics (August issue, page 72) are an index to the growing importance of this meeting. Un- 
questionably the number one annual Conference in the general field of hydraulics, it 
brings together more persons interested in oil hydraulics than any other meeting. We 
recommend—particularly for those who have not attended previous Confere 

you go and see for yourself. The 1953 National Conference on Industrial Hydraulics 
will be held at the Sheraton Hotel, Chicago, on Thursday and Friday, October 8 and 9. 
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LOGAN FLUID POWER ¢ DURABLE, DEPENDABLE SINCE 1916 





, a 
“> 











Kaieteur Falls on the Potaro River in 
West Central British Guiana. Drops 741 
feet—five times higher than Niagara. 
One of the world's great natural wonders 
situated in a remote, uncivilized area. 


Pes 750 SERIES ROTOCAST® SERIES 
oS NONROTATING TYPE 7 STANDARD MOUNTINGS 
0 ° 7 STANDARD MOUNTINGS Sizes from 2" to 8" bore; any length 


. . ° troke up to 8 feet as standard. Four 
Eight standard sizes from 2" to 8" *" P : 
M3 diameter bore. Maximum operating — or 4 eypes. Operating 
». pressure 750 p.s.i, — _— 


rt 


q ROTATING "HR" TYPE 
t! ; Consult Logan for your special 


Seven standard sizes from 3" to 14" 
diameter bore. Maximum operating heavy-duty, mill-type cylinder 
requirements 


—— pressure 500 p.s.i. 


oot 

















LOGAN MANUFACTURES 6,975 STANDARD CATALOGED ITEMS 
FREE CATALOG ON REQUEST 
AIR CONTROL VALVES, Cat. 100-4* AIR CHUCKS, Cat. 70-1 AIR CYLINDERS, Cat. 100-1 * AIR-DRAULIC CYLINDERS, Cat. 100-3 
AIR and HYDRAULIC PRESSES, Cat. 51° COLLET GRIP TUBE FITTINGS, Cat. 200-5 * HYDRAULIC CONTROL VALVES, Cat. 200-4 
HYDRAULIC CYLINDERS, Cats. 200-2; 200-3 ° HYDRAULIC POWER UNITS, Cat. 200-1 = SURE-FLOW COOLANT PUMPS, Cat. 62 


Logan 


AIR AND HYDRAULIC EQUIPMEN 
¢ 





* fy 
Oar, wor 


September, 1953 Circle 7! on Reader Service Card 47 





A. user of hydraulic die casting) 


machines*: “After four years of serv- 
ice, we found the original Texaco 
Regal Oil (R&O) still in perfect 
operating condition. It was absolutely 
free of sludge and the entire system 
perfectly clean.” 

A manufacturer of hydraulic 
equipment*: “I have yet to see one 
of our units in which Texaco Regal 
Oil (R&O) has been used that wasn’t 
clean, free from rust and sludge — 
with pump parts, piping, controls all 
in A-1 condition.” 

A user of hydraulic hot presses”: 
“Texaco Regal Oil (RGO) has kept 
our hydraulic systems clean . . . we 
have never had a shutdown due to 
rust, sludge or foam. Pump wear has 
been negligible.” 














HYDRAULIC OIL 


PERFORMANCE 


Use Texaco Regal Oil (R&O) in 
your hydraulic mechanisms and get 
the same fine results. Tests prove that 
Texaco Regal Oil (RGO) has more 
than ten times the oxidation-resis- 
tance of ordinary turbine-quality oil 
used in hydraulic service — plus far 
greater rust- and foam-inhibiting 
ability. 

When changing oil in hydraulic 
systems to Texaco Regal Oil (R&O), 
first clean the system with Texaco 


Flushing Oil (R&O) to remove 
loose rust, sludge and other material. 
Then Texaco Regal Oil (R&O) can 
function at its full efficiency for its 
expected years of life. 

A Texaco Lubrication Engineer will 
gladly give you full details. Just call 
the nearest of the more than 2,000 
Texaco Distributing Plants in the 48 
States, or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


*Name on request. 


TEXACO Regal Oils (R& 0) 
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Machine Cycle 


CONTROLLED by ELECTRIC TIMER 


While controls must be simple to avoid maintenance problems, they must 
also be able to perform the operation without much help from the operator, 


By N. J. Cavagnaro, Jr. 


FIG. 1. The 11 inch 
diameter, 46 inch 
stroke extractor ram 
is located in a pit 
below the floor level. 
The complete hy- 
draulic power pack- 
age is located in 
back of the extrac- 
tor. A variable vol- 
ume pump drives a 
5:1 booster to de- 
velop a maximum 
3000 psi extraction 
pressure. 


| eevpreareie of operation is of prime importance 
in the selection and arrangement of electrical and 
hydraulic components used on the patented hydraulic 
extractor shown in Figure 1. This is because produc- 
tion in many laundries depends on the proper oper- 
ation of one extractor. This reliability has to be main- 
tained along with extreme simplicity of operation. 
Such requirements call for a machine which de- 
mands little more from the operator than to load, press 
a button and unload the work. The machine’s con- 
struction should make it impossible for the operator 
to perform these three functions incorrectly. Controls 





N. J. CAVAGNARO, JR., Chief Engineer, Conzolidated Baling 
Machine Company, Brooklyn, N. Y. 
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must be simple to keep maintenance problems at a 
minimum, and yet they must be able to control the 
operation of the machine without a skillful operator. 

A hydraulic extractor in a laundry is used to squeeze 
moisture from the work. The operation is similar to a 
baling press. Wiping cloths and similar coarse materi- 
als are damp dried in this machine. 

Electrical control is accomplished with the circuit 
shown in Figure 2. This circuit includes the hydraulic 
pump motor starter; a stop, start pushbutton panel and 
pilot light; a dial timer and two limit switches. With 
a loaded container wheeled into the extractor and the 
compression chamber doors closed, the pump motor 
and timer are set in operation by pressing the push- 
button which also lights the pilot light. Moving the 
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Timer Controlled Cycle 


FIG, 2. Cycling of the extractor is automatically controlled by this timer circuit. Pressing start but- 
ton starts pump motor and timer. Solenoid valve is held energized during the timing interval 
to hold pressure on the ram. 


FIG. 3. Spring loaded accumulator supplies pilot pressure 
to open the pilot check valve when the ram is to be lowered. 


container into proper position closes the N.O, limit 
switch to permit starting the cycle. 

Pressure for extraction is developed by a recipro- 
cating hydraulic booster having a 5:1 pressure ratio 
and being powered by a variable volume vane type 
pump. The pump pressure may be adjusted to a maxi- 
mum of 600 psi giving a maximum extracting pressure 
of 3000 psi. At the start of the upward ram movement, 
when the load on the pump is low, full pump volume is 
delivered to the bottom of the ram to produce rapid 
rise. As compression takes place, pressure builds up 
to open the sequence valve and direct pump volume to 
the booster which then supplies the intensified oil pres- 
sure for extraction. During high pressure extraction, 
little pump volume is required to drive the booster. 
Therefore, a reaction ring in the pressure compe 
pump is arranged to shift to reduce pump delivery at 
this time and thereby reduce the load on the electric 
drive motor. 

A very important feature of the hydraulic circuit is 
the system for unloading the main ram. While the cir- 
cuit shown in Figure 5 appears to be simpler than the 
actual circuit in Figure 4, its cost is the same or more 
and it is not as reliable in its operation. The two way 
solenoid valve would have to be a two inch valve un- 
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. . » because it is more reliable. 
Having a bleed off in the pilot check 
valve takes care of decompression 

to avoid high shock when unload- | 
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ing. The pilot check is also more 
positive in action than an expensive 
2 inch shut off valve. 
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loading 3000 psi from the eleven inch ram. Without a 
small bleeder to allow slow bleed off of the high pres- 
sure the system would be subject to high shock during 
unloading. The actual circuit takes care of this de- 
compression by having a bleed off in the pilot check 
valve. 

Further, a two-way valve of the required size would 
also be very expensive and because of internal leakage 
would not provide the positive holding action which is 
obtained with the pilot check. 


Operation of the pilot check is controlled by the 
timer actuated, solenoid 144 inch, 3-way, normally open 
valve. A small spring loaded accumulator, Figure 3, 
was designed to assure the small oil volume for pilot 
pressure on the check valve. This accumulator is flange 
mounted to the top of the reservoir. Its body hangs 
inside the tank as shown in Figure 3. 


The preference for an externally piloted sequence 
valve over the simpler piped internally piloted valve 
was made because the external pilot helps eliminate 
a source of oil heating. 


Extractor Operation 


Flow of hydraulic oil from the pump moves the ram 
upward against the loose bottom of the container. This 
upward movement lifts the material and the bottom 
through the container and into the compression cham- 
ber, where extraction by -compression takes place. 
Time of extraction is determined by the timer setting. 
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Timing out, deenergizes the solenoid valve in Figure 4. 
to open the ram to tank releasing the 3000 psi pressure, 
causing the ram and the bottom of the container 
to move downward. One second later the electric drive 
motor shuts off and the timer automatically resets itself. 
The reason for having the timer release the high pres- 
sure before shutting off the motor is to prevent sudden 
stopping of the motor. If both actions occurred at 
exactly the same time, the high pressure in the system 
would act as a brake on the motor. 


When the loose bottom reaches the top of the con- 
tainer it is automatically held in place at that point by 
snap locks—this action auutomatically converts the 
container into a table which supports the extracted 
material. 


The ram continues downward until it reaches its 
normal down position. At this point the N.C. limit 
switch is opened to extinguish the pilot light indicating 
completion of the cycle. Now the operator opens the 
compression chamber doors, depresses the mechanical 
safety lock and pulls out the container. Time for the 
complete cycle is 2 or 3 minutes depending on the 
model. When conditions warrant, the operator can 
adjust the operating cycle by movement of the timer 
dial. 

Simple operation has been accomplished with elec- 
trical timer and limit switch operation; and reliability 
has been assured by careful selection and application 
of the hydraulic components. 














Procedure for Selection of 


FLUID DRIVE UNITS 


By A. E. Kremiller 


—- hydraulically driven centrifuges have been 
built to permit operational testing of guided mis- 
sile equipment weighing up to 600 pounds under ac- 
celeration loads to 65 gravity units (1 g = 32.2 
ft/sec/sec). Larger units, to handle up to 9000 pound 
specimens, are presently being developed. The two 
completed centrifuges, one at Consolidated Vultee 
Aircraft Corporation, the other at Bendix Aviation 
Corporation, replace costly “proving ground” tech- 
niques for operational testing by permitting the simu- 
lation of practically any condition where force plays 
a part. 

The units are of sufficient size to accommodate full 
scale assemblies of many mechanical, electrical, elec- 
tronic, hydraulic or pneumatic systems or components. 
Multiple-channel electrical microwave, pneumatic, hy- 
draulic and fuel connections permit actual operation 





A. E. KREMILLER, Senior Application Engineer, The Rucker 
Company, Oakland, California. 


of the test sample under acceleration loads to 65 g’s, 
as well as the continuous observation of results. Opera- 
tional effects of forces imposed by acceleration, decel- 
eration, rapid changes in direction of movement, 
rotation, centrifugal effect, gravity, etc., can quickly 
and easily be evaluated under controllable conditions. 


Acceleration to 65 g’s 

From the basic laws of rotating bodies, we know that 
centrifugal force acting on any object rotating around 
a fixed center tends to cause the object to travel away 
from the center with an acceleration normal to the 
direction of rotation. This acceleration is proportional 
to the radius and to the square of the angular velocity. 

With the acceleration requirements for the Convair 
and Bendix centrifuges set at 65 g’s, and the radius 
of gyration established at 7.5 feet, a rotational speed 
of 160 rpm is required. The centrifuges were designed 
around this basic speed. 

Basic elements of the centrifuge are the centrifuge 
arm, the main frame and spindle, the power drive, the 
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A. E. Kremiller 


This Month's Guest Editor 


Art Kremiller, senior application 
engineer at the Rucker Company, is 
largely responsible for working out 
the hydraulic and electrical circuits 
for the centrifuge which he de- 
scribes here. 


Art started his studies in mechan- 
ical engineering at U.C.L.A. in 1933 
and during his school years he 
worked at various times in aircraft 
engineering. From 1938 to 1942 he 
was with Lockheed Aircraft special- 
izing in design, installation and test 
of aircraft power plant equipment. 

In September 1950, Art came to 
The Rucker Company as an applica- 


tion engineer. His wide experience 
and varied background together 
with a natural aptitude for hydraul- 
ic and electrical circuits have proven 
extremely valuable. 


The Rucker organization supplies 
industry on the west coast with 
pneumatic and hydraulic compo- 
nents, engineering and manufactur- 
ing. The emphasis of their work has 
been on such special fluid powered 
equipment as described in this ar- 
ticle. Rucker's engineers have facil- 
ities to design, build and install fluid 


power systems. 


APPLIED HYDRAULICS 
































SCHEMATIC DIAGRAM of 
centrifuge installation. Rotor 
arm, with test specimen at 
end, is driven by a fluid mo- 
tor located in the spindle. Ro- 
tor pits are below ground. 
Controls and test instruments 
are centralized in the control 
room on the upper level. 


controls and the test leads. The centrifuge arm in- 
cludes a suitable platform for mounting test speci- 
mens such that the center of gravity of the test object 
would be 7.5 feet from the center of rotation, and a 
movable counterweight to achieve dynamic balance. 
Static and dynamic bending loads, as well as stresses 
imposed by centrifugal forces had to be accommo- 
dated. Streamlining to reduce aerodynamic drag on 
the arm was devised. 

A main frame supports the spindle, which is mounted 
on radial roller bearings. The bearings take care of 
the maximum radial load: in any emergency and ab- 
sorb the vertical thrust load on the spindle. The 
hydraulic motor and the necessary transmission gear- 
ing are mounted on the main frame and on the spindle 
respectively. 


Hydraulic Motor Drive 


The driving power is supplied by a suitable hy- 
draulic motor with a sufficient torque output to insure 
performance of the centrifuge. Hydraulic pumps were 
selected with a capacity great enough to supply the 
hydraulic motor with a full volume of oil at the highest 
recommended pressure. The hydraulic motor also op- 
erates as a brake whenever pump power is shut off. 

Suitable controls are installed to insure operational 
accuracy, and safety devices are provided wherever 
necessary to insure optimum safety conditions for 
test personnel. 

Among the test leads are three hydraulic leads 
capable of taking hydraulic oil at a pressure of ap- 
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proximately 1500 psi to the instrument platform, and 
a motorpump system mounted directly on the rotor to 
return the oil to the center of the rotor against the 
effects of gravity so that specimens under test are not 
subject to a back pressure of 200 or 300 psi. Hydrau- 
lic oil is piped through a tightly sealed rotary hydrau- 
lic joint into the spindle, and conducted to the speci- 
men platform. A complete system was devised whereby 
all the oil that was put through a hydraulic conponent 
under test was properly metered and measured for 
its volume and speed. 

A 1000 psi air joint is also provided at the spindle, 
which conveys air in one direction. This air joint 
was designed to conduct an accurately measured 
volume of high pressure air to different pieces of equip- 
ment which are air driven. No return line is necessary, 
since the air is discharged from the specimen into the 
atmosphere. 

Selection of the drive unit for the centrifuge re- 
quired an analysis of the basic requirements and the 
consideration of three important factors: 


1. The windage resistance or aerodynamic drag on the 
specimen and centrifuge arm. 

2. The power required to turn the spindle against the re- 
sistance due to oil seals, bearings, etc. 

3. The power required to overcome friction in the hy- 
draulic and pneumatic rotary joints and in the elec- 
trical slip ring assembly. 

Calculation of the aerodynamic drag on the rotor 
arm presented somewhat of a problem, since no results 
of actual wind tunnel tests of any comparable section 
were available. However, after a thorough study of 











... centrifuges were developed 
to solve critical research 
problems in guided missiles .. . 


available curves on streamlined and semi-streamlined 
sections, it could be safely assumed that the drag on 
our section would be less than on a cylindrical section. 

Jones, Third Edition—1950, page 129—gives the 
following equation for cylindrical sections: 

D = 0.000121 x d x V? 

for each foot of length. 

D = aerodynamic drag in pounds 
d = height of the air foil in inches 
V = linear velocity in ft/sec. 

Deihl, Second Edition—1936, page 263—shows a 
diagram, which indicates a drag factor of 1.2 for an in- 
finite cylinder between Reynolds numbers: 

R = 10¢ and R = 105.2 

By combining the formula shown by Jones with the 

general drag equation 
Cp p SV? 


2 
a drag factor of 1.16 was obtained. This is a thor- 
oughly conservative value, and could be used in the 
subsequent calculations. 

Since the linear velocity at any point on the arm 
varies directly with the radius of gyration, the follow- 
ing method for calculating the torque, due to the drag 
on the rotor arm, was used. 

The expression for windage torque is evidently: 


R Cy p SV? 
T = -- 
in which: 
T = torque in pound feet 
R = radius of gyration—ft 
p == mass density of air 
S = protected area exposed to the air stream—square feet 
V = linear velocity—fps 
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THEORETICAL PERFORMANCE calculations were 
plotted for specimens of various sizes. The curves show 
a theoretical operating pressure of approximately 3550 
psi to obtain the desired acceleration of 65 gravity 
units on specimen A. 


If we take dR as an element of distance from the 
center of rotation, then an element of exposed area 


will be 


dS =H dR 
and since 








SHOP VIEW of the power 
unit and control console of 
the Bendix centrifuge. Two 
variable volume pumps draw 
225 horsepower at 5000 psi 
and full delivery of 32 gpm 
for each pump. 
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thus the expression for an element of torque becomes 
R2 N2— Cy h N2 (9) 





p 
aT = R C, — (h dR) — RS dR 
2 91 91 2 
and 
Cp h N2 () eR Cp h N2 (p) Re 
t= — {Ran +? R? dR 
a 8/2 - t8-6 


For the torque required to overcome windage on the 
specimen, the general drag equation, with C4 = 1.28 
was used. Since the exposed area and the radius of 























gyration were known, the solution of this problem was 
a routine matter. 

On the basis of rough calculations, a value of 1000 
pound feet was assumed for the friction torque. This 
value was checked when the design had progréssed to a 
more advanced stage. 

The machine was designed for a minimum torque 
requirement of 3550 pound feet at the spindle. 


After careful consideration of a variety of possibil- 
ities, a gear ratio of 10.8:1 between the fluid motor 
shaft and the main spindle was chosen. This brought 
about a torque requirement of 329 pound feet or 3948 
pound inches and a motor speed requirement of 1728 


RPM. 


An axial piston fluid motor was found to be most 
suitable for these requirements. This motor is capable 
of a maximum torque of 5585 pound inches at 2000 
RPM and 5000 PSI pressure. The maximum flow re- 
quirement for this motor is 61.7 GPM. Two variable 
volume piston pumps were selected to supply this 
volume of oil. 


SPINDLE AND ROTOR as- 
sembly for the Bendix cen- 
trifuge. “Specimen” end of 
the rotor is in foreground. 
Spindle assembly contains hy- 
draulic motor and gear drive 
and electro-mechanical brake. 
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SPINDLE DRIVE circuit powers the centrifuge rotor. 
To drive the spindle at 160 rpm through a gear ratio 
of 10.8 to 1, the fluid motor rotates at 1728 rpm. At 
this speed, torque output at the fluid motor shaft is 
3948 pound inches. 


A series of theoretical performance calculations for 
specimen of various sizes were made. The results are 
shown in the accompanying curves. From these curves, 
it can readily be seen that the theoretical operating 
‘pressure should be approximately 3550 PSI. Making 
proper allowances for line losses, the actual operating 
pressure will fall between 4000 and 4250 PSI. 

The pumping unit which is the main power unit, 
is placed in a pump room, which is isolated from the 
control room by being on a second level down and is 
so set up that it is in a fireproof area and the result- 
ing noise from the pumps and valves is completely 
eliminated from the control unit, leaving the operators 
of the various test equipment and the centrifuge itself 
in a rather silent room. 




















AIRCRAFT SEATS are tested on this machine. The 
nylon, steel and aluminum seats must withstand a down 
load, an end load and a back load. 


BACK LOAD is applied by the four push rams shown 
here. Each ram applies tension to the cable which goes 
from the pulley on the ram end to a plywood sheet on 
each seat back. 














TRIPLE 
TORTURE 
TEST 


.. +. applied with oil power 


By J. P. Moorhead 


O TEST the military aircraft seats it is manv- 

facturing for the U. S. Air Corps, the Evans 
Products Company, Plymouth, Michigan, found it 
necessary to design and build a special testing ma- 
chine. 

Intended to duplicate the test results carried out 
at Wright Field, Dayton, the machine uses a series 
of hydraulic jacks for its motive power. To conform 
to military specifications, the nylon, steel and alumi- 
num seats must successfully withstand load tests of 
three kinds: (1) Down load; (2) End load, and 
(3) Back load. The seats, which can be rolled or 
folded against the plane cabin walls when not in 
use to make room for cargo, must undergo test 
loads and strains greater than they normally might 
be expected to encounter under even adverse con- 
ditions. 

The Evans test machine is capable of exerting 
just such severe load strains on the seats. The basic 
frame of the test machine itself is 5 inch x 1% 
inch steel channel construction and its components 
consists of hydraulic pumps, hydraulic rams, cables, 
pulleys and nylon movement steel tube gages. 

In making the tests, the seat is positioned in the 
test machine and 10-pound bags of shot are placed 
in position to simulate the position and contours of 
a man. On top of each pile of shot-filled bags is put 
a 10 x 10 x 12 inch block of wood. Total weight 
of shot bags and wood block is 200 pounds, so that 
simulated “man loads” may be used during tests. 

Over each “man load” a load beam is attached 
to the overhead structure of the test machine 27 
inches from the front of the front seat tube, the 
tubular framework that confines the nylon seating 


J. P. MOORHEAD, Executive Sales Engineer, Air Cargo 
Division, Evans Products Company, Plymouth, Michigen. 
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TWO 10,000 PSI hand pumps 
apply oil pressure to the load- 
ing rams. Lines, carried to a 
manifold, have shut-off valves 
to permit regulation of each 
ram, With careful calibration, 
formulae were worked out to 
convert the pressure gage 
reading to seat load. 


fabric. A hydraulic pull jack with 3.1416 square 
inches of effective area is attached to the load beam 
nine inches in front of the front seat tube and its 
lower end is connected to the structural framework 
of the test machine. The load is applied nine inches 
from the front of the front seat tube. 

There are four such beam structures with all hy- 
draulic jacks controlled through a common mani- 
fold and gage which in turn are attached to a hand 
pump to deliver oil to the rams. That is how the 
“down load” test is run. 

In making the “end load” test, the caps on the 
front seat tube are removed from the seat under 
test and a rod is inserted through the seat frame 


TO SIMULATE “man loads”, 
bags of shot and wood blocks 
are placed on the seat. A 
load beam is seen over each 
“man load”. A pull ram ap- 
plies the load nine inches 
from the front of the front 
seat tube. 
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tubing. To the right end of this rod a cable is at- 
tached and is fed on to the right around a pulley 
mounted on a push ram of .7854 square inches ef- 
fective area. The cable is then continued to a fixed 
mounting in the frame of the test machine. The 
amount of pressure is read on a gage. In testing 
one-man seats, the load is attached to the top of the 
seat leg. 

The back load test is conducted by applying a 
27 x 19 x 3% inch plywood sheet to each seat back. 
Each board is attached by a yoke to a cable which 
goes from the back of the seat up and over a pulley 
mounted on a push ram of .7854 square inch area, 
and then to the frame of the test machine. 














Part | 


Simple definitions of terms, types of servos, basic elements and 
performance criteria 


 eectcmpaie has become increasingly dependent on 
servomechanisms as manufacturing processes and 
methods require more precise automatic control of 
dimensions, materials and treatments. The continual 
need for improved performance in both military and 
industrial control applications has prompted the de- 
velopment of Servomechanisms as a new science, hav- 
ing its own techniques, components and terminology. 

Basically, a servomechanism may be defined as a 
remote control system whose output is controlled by 
the difference between the command input and the 
resulting output. There are two basic types: position 
servos, which reproduce an input position signal with 
a corresponding output position function; and velocity 
servos, which produce an output speed proportional 
to an input position signal. Figure 1 shows the basic 
elements of a typical position servo system having 
mechanical motions (dotted lines) for the input and 





F. B. MacLaren, Engineering Consultant for Servomechan- 
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output, and electrical signals (solid lines) to and from 
the controller. A differential is shown to indicate a 
subtracting device of any type suitable to the form 
of signal used. 

The input may be in any one of many varied forms | 
(temperature, pressure, motion, etc.), whereas the 
command signal to the controller must often be in @ 
different form (voltage, flow, pressure) to suit the 
type of controller used. Any device. which converts 
data from one form to another for this purpose may 
be called a transducer, e.g., a potentiometer, synchro, 
valve, etc. Similarly, another transducer may be n 
in the feedback circuit to convert the output into the 
same form as the command signal, so they may be 
subtracted to form the error signal. If this feedback 
signal is omitted, the controlling element has no knowl- 
edge of its resulting output, as would be the case if 
an automobile’s speed were measured by the acceler- 
ator position. This is known as an open loop remote 
control system whose output is dependent on load, and 
obviously does not have the accuracy capabilities of @ 
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servomechanism. When velocity is measured by a 
speedometer connected to the drive shaft, output in- 
formation is fed back through the operator to the ac- 
celerator which closes the feedback loop to form a 
servomechanism, and thereby permits accurate speed 
control. This is actually a velocity servo since the 
accelerator position affects the output speed, but may 
be analyzed in the same manner as a position servo. 


System Controllers 


The servo controller is usually some form of ampli- 
fier which produces sufficient power to drive the motor 
from the largest tolerable error, without excessively 
loading the input. Its required gain is therefore de- 
pendent on the sensitivity of response desired, and 
its power output must fulfill the maximum load re- 
quirements of the motor. Relays, hydraulic followers, 
valves, and air vanes, as well as electronic amplifiers, 
are all examples of controllers, although in some cases 
the controller is an integral part of the motor. 

Any device which furnishes the desired form of 
output is included under the general designation of 
motor in this discussion. For example, pneumatic and 
hydraulic drives as well as clutches, solenoids and 
other electric motive devices may all be considered 
as motors regardless of whether the output is rotary, 
translatory, or in the form of a pressure, temperature 
or voltage. 

A servomechanism is evaluated according to its 
power output and system performance under both 
static and dynamic conditions. Before performance 
criteria can be established, the controlling factors 
must be defined very specifically in terms of the units 
involved for the particular system under consideration. 
First, the output torque and speed requirements de- 
termine the type of motor and gearing to be used, 
which in turn establishes the controller output power 
needed. A certain amount of this power must be used 
in overcoming the friction of the motor and its load. 
This value, divided by the controller gain, will give 
the corresponding error required to produce any 
change of the output position in one direction, which 
is one-half the total static error due to friction in both 
directions. Any backlash between the output shaft and 
the feedback transducer must then be added to the 
friction error (converted to the same units) to obtain 
the total dead zone, as illustrated in Figure 2. Adding 
any transducer errors will then give the maximum 
difference between the input and output positions at 
any point. From the static accuracy specifications for 
the system, it is therefore possible to determine the 
minimum controller gain, gearing accuracy and con- 
formity to transducers, to meet requirements. 


Determination of Lag Error 


In order to maintain a constant velocity, most types 
of motors require an additional output from the con- 
troller, proportional to velocity. Similarly, a third 
component of the controller output is needed to ac- 
celerate the mass of the motor and load. Dividing each 
of these output values by the controller gain will give 
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the lag error in position required to maintain a con- 


stant velocity and acceleration. A figure of merit often - 


used in evaluating system performance is obtained 
from: 


velocity (degrees per second) 
= velocity error constant 
(seconds —1) 





error (degrees) 


acceleration (degrees per second?) 
= acceleration error 
constant (seconds—?) 





error (degrees) 


However, a servomechanism is usually called upon to 
follow any random variation of the input with some 
required fidelity. This is best defined by curves show- 
ing the output-input ratio and phase shift versus fre- 
quency of sinusoidal variations of the input. Figure 
3 is a typical set of curves for an instrument servo 
showing that as the frequency is increased, the effect 
of velocity and acceleration lags cause a phase shift 
and attenuation of the output with respect to the input 
position, except for a peak at the resonant frequency 
of the entire system. From such data it is also possible 
to calculate the response to a step function or transient 





ae 


FIG. 1. Basic elements of a typical position servo 
system, 


FIG. 2. Backlash is added to the friction error 
to obtain the total dead zone for the servo motor. 
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input. On the other hand, a great number of less 
critical applications may be adequately designed from 
experience alone, using standard components with 
minor adjustments. 

The frequency response of a servo system is de- 
pendent entirely on the output acceleration resulting 
from a given error signal. Acceleration will, of course, 
be proportional to motor torque divided by the inertia 
of all moving parts, referred to the motor shaft: 


T 
and the maximum frequency response w,, = —— 
EI 
T 
The term — equals the motor torque developed per 
E 


degree rotation of the motor shaft with the input 
clamped, and is called the loop gain of the system. It 


VeK,, 
can further be broken down as T = where: 


G 


V;~ — feedback signal per degree rotation of feedback 
transducer 

# — controller gain 

K,, — motor torque per unit of controller output 

G — gear reduction from motor to feedback transducer 


FIG. 3. Typical set of curves for an instrument 
servo. As frequency increases, velocity and accel- 
eration lags cause a phase shift and attenuation 
of the output with respect to input except for 
a peak at the resonant frequency of the entire 
system. 


sponse, a motor with the maximum available torque 
T 

to inertia ratio ( ) is first selected and the loop gain 
Tn 

then made as high as necessary by appropriate ad- 

justments of the other factors, maintaining the proper 

gear ratio to meet the minimum torque and speed 

requirements for the output. 

The circuit shown in Figure 1 has a polarity such 
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When the application requires high frequency re- 
Gee. habit 


FIG. 4. Inertia of moving parts in 
the servo causes the servo motor to 
coast beyond the null point. A small 
dead zone or high motor inertia will 
result in sustained oscillation. 


FIG. 5. Hunting may be prevented 
by providing a means of braking the 
motor before the desired position is 
reached, An adjusted signal must be 
fed back to the controller. 


FIG. 6. A reverse torque is applied 
to the motor before the null point 
is reached so that braking action 
is obtained and overshoot prevented. 
Stabilization is obtained. 
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CRANK MOTOR drive circuit. Starting power is supplied by the accumulator. The hand pump recharges the 
piston type accumulator. The system has a wide temperature operating range. 





NEW HYDRAULIC CRANKING SYSTEM 


for automotive engines 










HE first public demonstration of a hydraulic crank- 
ing system for gasoline or diesel engines was given 
Fiv. . J recently in Cleveland by Hydromotive, Inc. In addi- 

e components make up the hydraulic sys _ tion to the primary advantage of high cranking torque 
tem which completely replaces the battery- and speeds over a wide temperature range (—65 F to 


starter motor arrangement for smaller en- 165 F), the new system is explosion proof, compact 
and light in weight. Three different sizes were demon- 












gines and the gasoline engine starters for strated on crawler tractors and on a marine engine. 
big diesels. At —65 F a diesel which took A hand pump in the system may be used for building 
40 mi . “ initial pressure charges, setting timing or for breaking ; 
minutes to start is now started in 5 sec- the engine free under low temperature operating con- 
onds. No matter what the temperature is, — _ ditions. bars both in the poi a in the aaa . 
. . ’ indicate a high degree of reliability and long, trouble- 
starting power is constant. free male with minimum meadelitiniaha: . 






The hydraulic cranking system has four basic com- 
ponents: (1) the cranking motor; (2) a piston type 









New Hydraulic Crank 





hydraulic accumulator; (3) a hydraulic hand pump; 
and (4) a reservoir. 

The cranking motor is an axial piston, wobble plate 
type hydraulic motor with built-in control valve and 
drive. Torque is transmitted to the driven engine 
through a manually engaged Bendix Drive. An on-off 
plunger type valve, mounted above the hydraulic mo- 
tor and integral with the motor housing, is manually 
operated by a lever through a linkage. The cranking 
cycle is initiated when the valve is opened, admitting 
high pressure fluid from the accumulator. The drive 
assembly manually engages the flywheel gear before 
the full pressure is released. Of three sizes shown, two 
motors operate at 1500 psi; a smaller unit at 1000 
psi. All units are designed for a top pressure of 3000 
psi. The cranking motor, being non-electric and of 
aluminum construction, is completely explosion proof. 


Cranking System 


A piston type, hydropneumatic accumulator (nitro- 
gen precharged) is used in the system for storing fluid 
energy under pressure. This type accumulator may be 
either a long barrel, small diameter or a short, large 
diameter, the selection depending on mounting space 
available. The accumulator may be placed in any posi- 
tion, vertical, horizontal or diagonal. A fully charged 
accumulator will give two or three starts in quick 
succession. The hand pump will bring a discharged 
accumulator up to starting or operating pressure in 
about ten seconds. 


TEST SET-UP on a diesel engine, the piston accumulator 
is seen mounted horizontally on the side wall. The hy- 
draulic cranking motor is above the accumulator; the 
hand pump and reservoir are at the right. 


The hydraulic hand pump is a manually operated, 
double-acting type. While the pump may be mounted 
separately, a normal and usually convenient position 
is on top of the reservoir housing. 

The hydraulic reservoir, of larger cubic content, 
than the accumulator in the system, contains fluid at 
atmospheric pressure. The hand pump inlet takes oil 
from the reservoir; oil is returned to it from the 
cranking motor through a low pressure hose. Internal 
leakage in the hydraulic motor is also returned through 
this line. 


DESIGN of the constant displacement axial piston cranking motor is shown in this cross-section. The lever operates 
the integral control valve which admits high pressure oil from the accumulator into the motor. Starting torque is 
transmitted to the engine through a manually engaged drive. 
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PRE-REGISTRATION 


National Conference on Industrial Hydraulics 
Sheraton Hotel, Chicago, October 8-9, 1953 


REGISTRATION OF 


| i LAE RT ORE! SOR fy NE 


CIID srciatidert tein tnvisicinchtiankamninntnsianaammae 


Conference Address ..............-.-.--+---- inpintilbnnatitenp stan 
Please check items desired: 


© AD, scctaregtiidicionen-nnileiiiagal $6.00 
CSE < ETE 3.50 
All Society Banquet, Thurs. eve .................. 7.00 
Mk EES CE 3.50 

| RES ASR, SAF NE Te ca eo cheipents 


Write check payable to National Conference on 
Industrial Hydraulics and mail along with this 
form to: 


John G. Duba, Conference Secretary 

National Conference on Industrial Hydraulics 
Illinois Institute of Technology 

Technology Center 

Chicago 16, Illinois 


* Ail registrants will receive Volume VII, Preceedings of 
the Conference as soon as it becomes available. Proceed- 
ings will contain the complete text of all technical 
papers presented. 





Registration for the Ninth 


National Conference 


URING the ninth annual National Conference on 
Industrial Hydraulics, which will be held at the 
Sheraton Hotel, Chicago on Thursday and Friday, 
October 8 and 9, twenty technical papers will be pre- 
sented. There will be nine group sessions. At two new 
sessions, added this year, papers will be presented on 
industrial nonflammable fluids, seals and fluid lines. 
The other seven sessions will include subjects con- 
cerned with applications in the automotive, aircraft, 
press working, agricultural, machine tool, instrumen- 
tation, and pump manufacturing fields. 
Each paper will be discussed by a panel of engineers 
and questions from the floor will be taken. A partial list 
of papers and speakers appeared in APPLIED HY- 


September, 1953 


on Industrial Hydraulics 


DRAULICS, July, page 109 and August, page 72. The 
conference program along with brief abstracts of the 
papers will appear in the October issue. 

O. E. Teichman, assistant chairman, Heat Power Re- 
search Dept. Armour Research Foundation, is director 
of this year’s conference. The Illinois Institute of Tech- 
nology and ten other sponsoring technical societies are 
hosts for this technical program. There will be an 
evening dinner meeting and regular luncheons at which 
attending engineers can meet for informal discussion. 

Because of the heavy anticipated registration, it is 
urged that early registration be made. The attached 
form can be used to complete your registration for the 
conference. Prompt reservations at hotels is suggested. 


$3 





Cylinder actuated device on spot welder gives... 


MORE 
LOADING 
CLEARANCE 


By H. F. Wallen 


dhe speed production of huge external wing tanks 

at the Ryan Aeronautical Company, Ryan tool 
engineers designed a rotating electrode for each of 
eight spot welding machines. 

By making the lower electrode of these spot weld- 
ers rotatable, it is possible for one man to push the 
tank sections between the 60 inch “jaws” of the big 
welders with ease. Without the retractable electrodes, 
it would require four men to lift the heavy, unwieldy 
tank sections over their interior bulkheads as the spot 
welding is shifted from one seam to another. 

Operated by foot control, the rotatable electrode 
swings from a vertical to horizontal position to pro- 
vide 12 inches of added clearance between the electrode 
arms. The movement is accomplished by a hydraulic 
cylinder and piston which pulls a locking wedge ac- 
tuator down. An actuator pin in this wedge is keyed 

SPECIAL HYDRAULIC CONTROLS rotate into an “L” shaped slot in the lower electrode assembly. 
the lower electrodes of the spot welding The copper electrode is mounted on a vertical shaft 
machines so that large tank sections may which is firmly attached to the electrode arm. 


be moved into the machines with greater . : 
ease, With = fect controlled valve, the op- As the hydraulic cylinder causes the locking wedge 


erator rotates the electrode and obtains 12 to descend, the vertical arm of the “L” shaped slot 
inches of added clearance. descends, unlocking the actuator pin. As the pin 
reaches the top of the slot, the downward motion of 
the locking wedge pulls against the actuator pin, which 
is now free to move outward, allowing for the rotation 
of the tip assembly. 

In addition to the rotating movement, the electrode 
is actuated in another direction. The locking wedge 
moves in and out against the cam followers as it ro- 
tates the electrode. Thus, as the electrode moves into 
the upright position, the wedging action pushes it 
tightly against the electrode arm to form a firm elec- 
trical contact. 

The hydraulics of the system is very simple, con- 
sisting of a four-way foot valve and a double acting 
hydraulic cylinder. The only gimmick in the hydraulic 
system was the use of city water pressure as the actu- 
ating means, which imparted a smooth action to the 
spot weld tip. This replaced air actuation, which caused 
the arm to jump. The hydraulic cylinder converts 50 
psi water pressure into 400 pounds of pull, which 
imparts a fast, positive action to the rotation of the 
electrode. 






































H. F. WALLEN, Supervisor, Tool Design, Ryan Aeronautical 
Company, San Diego, California. 
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“The Perfect Twins”’ 


These gears will go into Oil Hydraulic Pumps that operate under 
higher pressures and deliver unfailing power. Twin gears in every 
“Commercial” pump are the finest gears ground; their perfect 
tooth contours tightly seal the developed pressure until released. 
Positive alignment of the meshing teeth is a built-in feature and 
extra large bearings supporting the shaft ends of each gear keep 
the “Twins” at peak efficiency for a longer time. The “Twins” 
are the very heart of the gear type oil hydraulic pump and 
they must be “Perfect Twins” before they can go into a 
“Commercial” pump. 


You can place your confidence in the “Commercial” pump and 
when you require an unfailing source of heavy demand hydraulic 
power to stand up under rough operating conditions you will do 
no better than specify “Commercial.” “Commercial” pumps are 
made in 3 sizes, single or tandem sections, side or end ports, 
six styles of mountings fitted with the shaft of your choice of 
eight styles. They cover a delivery range of 1 g.p.m. to 75 gpm. 
and are designed to operate at pressures up to 1500 p.s.i. They 
are more in demand than ever before. 


FOR COMPLETE DETAILS ASK FOR YOUR COPY OF CATALOG H-4 


YIN EVEayY rueN 






THE COMMERCIAL SHEARING AND STAMPING CO. YOUNGSTOWN 1,OHIO 
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Testing Structural Panels 
with Low Pressure Air 


A lightweight, structural steel frame, a simple pneumatic circuit and a unique 
pneumatic pillow at the Buffalo laboratories of Detroit Steel Products Co. 
provides an accurate, flexible and economical means for determining 
elastic limit, crippling point and failure of panel building sections. The equip- 
ment is adaptable to many metallic and nonmetallic forms of wide, flat area. 


VERY simple test setup employing low pressure 

air to inflate a unique pneumatic pillow, used 
to determine the elastic limit, web crippling point, 
failure and other characteristics of Fenestra panel 
building sections, is in operation at the Buffalo testing 
laboratories of the Detroit Steel Products Company. 
The pneumatic pillow provides a uniform pressure 
contact with a large area test specimen; load concentra- 
tions are accomplished by adjustable members which 
form a loading platform. Flexible and economical to 
build, the test equipment is adaptable to many large, 
flat area panels for which multiple point loading data 
is required. 

The conventional dead-weight test equipment using 
sand bags, scrap steel, concrete blocks or other un- 
wieldy heavy weights, provides the desired data but 
the job of loading and unloading is time consuming, 
back-breaking and not always accurate. When the 
company expanded its experimental activities with 
light-gauge steel panels, the cumbersome load sets 
became a critical bottleneck. Structural innovations 
required greater accuracy, which meant better uniform 
loading and smaller load increments than was possible 
with sand bags. 

Available hydraulic testing machines which could 
have been adapted for the purpose were considered 
very costly for this type of work. Some experimental 
work had been done on a pneumatic tester and a small, 
model machine had been constructed. This tester had 
worked well and the decision was made to build a full 
scale unit. The equipment, described and illustrated 





FIG. 1. TAKING READINGS from strain 
and deflection gauges on the pneumatic 
tester. 


here, was built at a total cost of about one thousand 
dollars. The pneumatic tester has been in operation for 
more than 10 years and has all requirements imposed 
on it. 
The specification requirements for the machine were 
challenging. The tester had to: 
(1) Handle all test specimens to 16 feet in length; 
(2) Handle test areas to 6 feet in length; 
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Ring Piston Assembly 


MET J.1.C. HYDRAULIC 
STANDARDS years before 
WRITE FOR CYLINDER BULLETINS H-104 and A-105 ° ° ° 
wae > ese ig their adoption in 1949. 
Complete Miller cylinder line includes: air cylinders, 
1%4" to 20” bores, 200 PSI operation; low pressure hy- 


draulic tylinders; 12": to 6”: bores for 500 PS! opera- SPACE-SAVING SQUARE 


tion, 8” to 14” bores for 250 PSI; high pressure hydraulic Sinai . P 
cylinders, 1¥%" to 12” bores, 2000-3000 PSI operation. DESIGN originated by Miller in 


All mounting styles available. 1945. 
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Testing Structural Members 





(3) Apply concentrated loads simultaneously at any 
points on the specimen; 


(4) Apply uniformly distributed loads over the test 
area; 


Apply loads in small simply controlled increments; 


Apply loads up to three times the normally en- 
countered floor loads for panel type construction; 
and 


FIG. 2. CLOSE UP of pneumatic tester showing strain 
Give high accuracy in the application and measure- gauges and special deflection gauges. 
ment of loads. 


: which is attached a fabric balloon or pillow. The 
Design Features balloon fabric is two-ply and Neoprene impregnated. 
The pneumatic tester has three basic elements: frame, Deflated, the balloon or pillow measures approximately 
loading device and instrumentation for measurement. 17 feet by 18 feet. At the very low pressures used, the 
Frame: The four column frame of the tester is made original pillow is still in good condition after ten years 
of light structural steel members, welded for rigidity. of service. Fig. 2 is a sketch showing the position of the 
The frame is 171% feet long, 7 feet wide and 81% feet pillow in the tester. 
high, with a clear span between members of 16 and Instrumentation: Two separate gauges are used to 
6 feet. The members holding the pneumatic pillow are facilitate load readings. A water manometer is used to 
6 feet, 614 inches above the floor line. Two side struc- read loads in one pound increments up to a total of 
tural members, about four feet above floor line, provide 100 pounds per square foot (psf); a mercury manom- 
flanges for two “I” beams, which are clamped at right eter is used to read loads in five pound increments be- 
tween 100 and 400 psf. Figure 4 shows how the 





angles to the structural members. These “I” beams : 
provide the bearing surface for the test specimens. The manometers are connected in the circuit. To measure 
clamping arrangement permits the distance between specimen deflections, special gauges resembling hand 


“I” beams to be adjusted to accommodate any length weight scales ears devised, graduated in 1/100 inch 
increments. By interpolation, reading accuracy to 


of specimen. The specimen can be adjusted vertically ; 
1/1000 inch up to 6 inches has been possible. 


by stacking additional beams on the bearing surface. 
Figure 1 shows the center of the tester with the “I” 
beams and clamps. Operation of the Tester 


Loading Device: The loading device consists of an To operate, the bearing beams are adjusted to the 
18 gauge sheet metal cover plate to the underside of distance required to hold the specimen and clamped. 


FIG. 3. DETAIL of pneumatic pillow and platform construction. The balloon fabric pillow is protected from abra- 
sion by a canvas base and a light gauge steel sheet above acts as a retainer plate. 
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e chemically stable 
@ non-volatile 
@ odorless 


Lindol HF —industry tested for over 10 
years in die-casting plants across the 
nation—provides an extra margin of 
he safety for operators of hydraulically- 
activated machines. Plant managers de- 
< pend on Lindol HF to minimize fire 
hazards in line breaks and other me- 
chanical failure. 

Lindol HF is unaffected by cystomary 
thermal and mechanical stresses of 





Li 





CELANESE LINDOL* HF 
) i sc ck oe db Fe sRSReNS NSE cba EN eRewerS Clear 
Specific Gravity 20/20°C...........eeesee eee 1.160+.008 
Boiling Range @ 10 mm. Hg. °C... 1... eee eee eee 255—295 
wermteny, 6 fare, @ 166°C, G Maman n sc ccccececavacess 0.1 
Flash Point, °F Tag open cup.....-.-+-+-eeeeeeee 440—465 
Fire Point, °F Cleveland open cup........--.seeeeeeeee 685 
Auto Ignition Temperature, °F... .. 6... 606s ee eeee over 1100 
Viscosity Range, Seconds Saybolt Universal @ 25°C. .240—325 
er Pa PE ea co vee tee Cee bids bdit'e —25 to —30 
Weight, Ibs/gal. @ 20°C... ee eee cece eee ee eeees 9.7 








SN ST A 


LINDOL HF 


the flame-resistant hydraulic fluid 









@ low pour point 
@ non-corrosive 
e excellent lubricant 


hydraulic equipment . . . remains stable 
at highest temperatures . .. contains no 
water, inorganic salts, chlorine or 
additives. 

For greater safety with hydraulics, trans- 
fer power with Lindol HF. Write for 
new information bulletin. 

Celanese Corporation of America, 
Chemical Division, Dept. 569-I, 180 Madi- 
son Avenue, New York 16. 


LINDOL HF as an additive in regular 
petroleum lubricants (112% by volume), 
and in synthetic lubricants (5% by vol- 
ume), increases film strength and lubri- 
cation value. 








*Reg, U.S. Pat. Off. 
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The specimen is loaded by means of a small chain 
hoist. When the specimen has been placed on one of 
the bearing beams, it is manually moved until it rests 
in the desired position. The procedure then varies de- 
pending on whether the load is to be uniformly dis- 
tributed or concentrated. 

If the load is to be uniformly distributed, the speci- 
men must come in direct contact with the pneumatic 
pillow. This is accomplished by adjusting the height 
of the specimen on the bearing beams. As air enters 
the pillow, the pressure of the pillow is applied uni- 
formly over the test specimen. As the pillow fills out, 
deflection increases, adding a perimeter effect. Curves 
evaluating this effect have been developed for ready 
reference. However, in the testing of such large areas 
this effect is negligible. 

If, on the other hand, loads are to be concentrated, 
it is usually not necessary to adjust the test specimen 
above the bearing beams. Concentration of a load on 
specified points of a test specimen is accomplished 
with a wood-frame, steel-stripped platform and a 
simple network of cross members. The platform serves 
to transfer the pillow load to the cross members which, 
in turn, deliver the load to respective contact areas. 
The platform can be adjusted to take up small differ- 
ences in the depths of test specimens. The cross mem- 
ber network can range from a simple two “I” beam 
setup for two point testing to special rigs of right 
angle sections for multiple point loading. 

In either type of loading, the practice is to mount 
four deflection gauges to the bottom of the specimen 
and at least two strain gauges to the top. In actual 
operation, the operator simply opens and closes his 
valves, guided by the manometer and gauge readings. 

Regular shop air is used. A pressure reducing valve 
admits air at 3-4 psi (loading of approximately 500 
psf). A needle valve controls the rate of flow to the 
pillow. The flow rate is kept low to prevent load surges. 


ji 


FIG. 4. THE DIAGRAM shows the 
relation of the manometers to the air 
pillow and the arrangement of air 


SUPPLY SHUT-OFF 

ae supply and exhaust valves, vacuum 
sa pump and valve. The entire load 
and unloading cycle is controlled 

AIR ComTROL manually, : 


¢ Pa ae 


exmausT 
ize veave 


The general practice has been to set the needle valve 
at a constant feed. The loading performance is care- 
fully checked at ten pound increments up to the final 
test load. This serves also as a safeguard against any 
possible pillow rupture or premature specimen failure. 

At the close of a loading cycle, the air supply valve 
is closed and the exhaust valve is opened. Since the pil- 
low will contain residual air (about 10 psf), the 
vacuum pump valve is opened and the vacuum pump 
completely deflates the pillow. The entire unloading 
cycle averages approximately five minutes. 


Advantagés Over Old Method 


Outstanding advantages over the old sand bag 
method have been realized. The loading-unloading 
cycle is a major feature. Dead-weight loading required 
repeated weighing of load units. Actually, true uniform 
load could never be assured. The pneumatic tester re- 
quires only valve operation to accomplish precise con- 
trolled loading and quick unloading. Exact elastic, 
crippling and failure loads are easily and accurately 
determined. With the pneumatic tester, controlled in- 
crements of load below one pound are possible and 
stress-strain curve points accurately fixed. 

Reliability of the tester has been excellent. Pitts- 
burgh Testing Laboratories and Baldwin-Lima-Hamil- 
ton have checked the tester with proving rings; the 
tester showed accuracy within one percent. 

The pneumatic tester is not limited to the testing 
of light gauge panels, roof decks or floors. Any form, 
metallic or non-metallic, with a wide-flat area which 
will be subjected to structural loads, can be tested. 
For example, successful tests have been run on panels. 
with concrete fill to determine bond strengths. The 
tester offers possibilities to airframe manufacturers for 
testing such elements as wing sections. 
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HIGH RATE OF SPEED STOP COMPLETELY 


SLOW DOWN TO 
A SNAIL'S PACE RESUME 
EITHER HIGH OR LOW SPEED 
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Start an ordinary air cylinder and its natural Not all pneumatic applications require the 
tendency is to proceed at a fairly uniform rate range of piston rod speed control available in 
to the full length of its stroke. this model DCSTSBEM combination Bellows 
But with this “packaged” air cylinder power Air Motor and Hydro-Check, of course. But, 
unit the piston rod can start its advance ata _—regardiless of the type of control you require, 
high rate of speed, slow to a snail’s pace when _—syou can obtain it in Bellows Air Motors... 
you wish, stop completely at any desired point, and usually in the form of one compact, com- 
and resume either a slow or high speed as __ plete, “packaged” unit — simple to install, 
you prefer. doubly simple to control. 


k your Local Bellows Field Engineer to show you the range of control 
pssibilities in Bellows Air Motors and Hydro-Checks — or write for a copy 
our new free 36-page bulletin. Ask for Bulletin CL-50. Address Dept. AH- 
he Bellows Co., Akron, Ohio. In Canada, Bellows Pneumatic Devices of 
, Ltd., Toronto. In California, The Bellows Co. of California, Los Angeles. 












The Bellows Co. 


AKRON 9, OHIO 
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i i ic Pneumatics 
A Beginner’s Course in Basic 





Section Ill Power and Working Elements 


Air Cylinder S (cont'd) | 
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GRADUATED DENSITY 


makes MICRO-KLEAN the most 
effective filter on the market! 


How MICRO-KLEAN compares with 
other cartridge filters 


Compare micro-KLean with 


FILTERS WITH THE SAME DENSITY 
THROUGHOUT. The filter media density 
is the same on the pressure and discharge 
surfaces of the element; therefore, dirt 
accumulation is largely on the outside 
surface, choking the cartridge (“‘plaster- 
ing’) and reducing the effective filter life. 


Compare micro-KLEAN with 


FILTERS WITH HAPHAZARD DISTRIBU- 
TION OF FILTER MEDIA. Uneven hap- 
hazard media density permits fluid to 
find channels through the filter, and pass 
solids larger than the minimum filter 
spacing. 





Now Look at the advantages 
offered by MICRO-KLEAN. sce 


how the fibre density increases toward 
the discharge side of the MICRO-KLEAN 
filter cartridge? In effect, every Cuno 
MICRO-KLEAN Cartridge is an infinite 
multiplicity of screens, ranging from 
relatively coarse on the outside down to 
10 microns in the center. Because of 
MICRO-KLEAN’S graduated density in 
depth, particles are entrapped within the 
entire depth of the filter element, giving 
the cartridge a much longer effective life. 
Standard cartridge size is 934" long by 
2%" O. D., in densities of 10, 25 and 
50 microns. 





MICRO-KLEAN gives you 


@ greater dirt holding capacity 


© absolute protection against rupturing or 
channeling of the cartridge 


@ longer effective cartridge life 
REMEMBER ...1F YOU CAN PUMP IT, CUNO CAN FILTER IT 


M.3.C 





AUTO-KLEAN (disc-type) + MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) 
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COMPACT, FULL-FLOW 


FILTRATION FOR 





Fewer cartridge changes necessary 
with MICRO-KLEAN filters 


You don’t need a complicated, 
bulky filter to keep contaminants 
out of your hydraulic fluids. Cuno 





_MICRO-KLEAN’s compact construc- 


tion gives you full-flow filtration 
in space which would limit or- 
dinary filters to by-pass service. 

The high porosity and low pres- 
sure drop operation of MICRO- 
KLEAN filters permit this full-flow 
service on gravity, low pressure, 
or suction lines—with no loss in 
operating efficiency. 

Cartridge replacement costs are 
generally cut in half, when MICRO- 
KLEANS are used. MICRO-KLEAN’S 
graduated density-in-depth allows 
greater capacity for dirt accumu- 
lation within the micronic car- 
tridge, giving twice the useful life 
of an ordinary filter element. 

Cuno’s exclusive method of felt- 
ing fibres produces a cartridge of 
great structural strength, free 
from channeling or distortion and 
entirely unaffected by moisture 
or acids. The specially engineered 
construction of MICRO-KLEAN 
affords simplicity of installation 
and maintenance. Cartridges can 
be changed in a few seconds— 
only one nut has to be removed. 

Send for Cuno’s free filtration 
analysis form, have one of your 
engineers fill it out, and mail it to 
us. We'll let you know exactly 
what you need to take care of 
your filtration requirements effi- 
ciently and economically—with- 
out obligation. And take advan- 
tage of Cuno’s unique “money- 
back’’ offer: if MICRO-KLEAN 
doesn’t outperform any filter car- 
tridge you have previously used, 
we'll send you double your money 
back. Send the coupon today for 
free MICRO-KLEAN bulletin. «3.6 


Cuno Engineering Corporation 
Dept. 356C South Vine Street, Meriden, Conn. 


I'm interested in your “money-back” offer. 
Please send me your filtration analysis form— 
and more information on MICRO-KLEAN. 
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practical often makes it practical to simplify’ power 
movements, provide more efficient power linkages or 
to add one or more automatic operations to increase 
production. 


. 


Cushioning 


Air cylinders may or may not require cushioning. 
Cushions are devices for controlling the deceleration 
and stopping of pistons at a desired position at the 
end of its travel, in one or both directions. Cushions 
may be built-in or be separate units. In some cases 


the cushioned cylinder will have different mountin 
dimensions from the non-cushioned cylinder, The 
fact should be borne in mind, especially where the 
designer may wish to change from a non-cushioned 
cylinder to a cushioned cylinder. 


Cushions are not recommended for very slow speeds 
short strokes or for operations in which the piston 
does not travel the full stroke of the cylinder, They 
are used for fast cycling, long power strokes (in rela. 
tion to the length of the cylinder) and under conditions 
when it is necessary to be certain that the piston stops 
safely at the ends of its stroke. Properly selected and 
adjusted cushions will prevent metal-to-metal impact 
prolong the life of piston and packings and reduce 





















































AIR CYLINDERS, COMPOSITE SPECIFICATIONS 
TABLE 2 
MFR. MOUNTING TYPES CUSHIONS PACKINGS SPECIAL FEATURES 
rallel Base; Parallel Center4 Built-in, Self-regulating, | Molded cup. Quick-opening ball check valve; 

1 ne; Right Angle Flat Base either or both ends. aluminum piston follower and 
(blank or rod end); Pendulum follower ring. 
and Trunnion 
Centerline; Side or Foot; Bronze Cushion Sleeves, | Leather cup for piston; |Special cusions for long stroke 

2 Flange, Rod or Cap End; Adjustable, either or both| self-adjusting chevron cylinders; speed control by 
Trunnion, Rod or Cap End ends. type for rods. adjustable intake and exhaust 

control valves 
Foot; Trunnion; Flange, Rod Cushion Integral, either |Graphite treated piston Cylinder bodies piloted at bott 

3 End; Foot, Double End Piston | or both ends. packing; ring type end ends into caps. Externally 
Rod gaskets. adjustable for positive seal. 
Foot; Pendulum; Centerline Standard, Automatic Chevron type on rod. Drilled hole in end piston rod 

4 Trunnion (mounting accesso- permits easy removal rod 
ries) attachments. 

Foot; Base; Pendulum; Trun- | Adjustable by screws Synthetic block ‘‘V"’ Complete interchangeability 

5 nion; Rabbet; Flange; Double (protected by safety ring. cushioned and non-cushioned 

End Rod covers), rod or blank cylinders; multiple position 
end or both. cylinder caps 
Foot; Rabbet; Trunnion; Either or both ends. ‘‘V"* ring adjustable Rod wipers standard; oversize 

6 Centerline; Clevis; Flange (rod); cup (piston). (large) ports; female or male 

(rod or blind end) thread rod available all models; 
Dryseal pipe thread. 
Foot; Side (flush or lug); Either or both ends. Cups and ‘‘O"’ rings Heads and caps square; wrench 

7 Flange (rod or cap end); (piston); bronze bushing j|flats on rod; ports rotatable; 
Centerline; Trunnion; (rod). non-adjusting seals. 

Pivot 
Flange (rear, front); ‘‘L”’ Standard, Adjustable “‘O"’ rings throughout. Mountings simple and inter- 

8 Type; Combinations Flange changeable; fixed cushion valve 
and ‘'L’’; Clevis and Clevis end cap design suited to specia 
Tongue (with attachments) assemblies. 

Flange (rod or cap); Pivot; Self-aligning and ‘*U"’ cup on piston and Bearing bronze all moving 
9 Foot; Trunnion; Rabbet regulating, either rod, urfaces; ports may be oriente 
or both ends. without disassembly; piston rod 
is extra large. 
Foot; Flange (rear or front); Adjustable or non- High temperature packing{All parts interchangeable; 
Centerline; Trunnion; Clevis adjustable, either heads contain mounting pads 
10 
or both ends. integrally. 
Clevis; Rabbet; Centerline; Adjustable, either Self-adjusting Keeper ring construction per- 
Foot; Trunnion; Flange (rod or both ends. composition, mits covers to rotate; ample 
a or blind end) cup on piston, bronze rod guide bearing; po 
**V"’ on rod. rotatable. 
Foot; Flange (rod or blind end);| Adjustable, either Leather, self-sealing cup|Shouldered piston rods; non- 
12 Clevis; Trunnion; Centerline; | or both ends. (piston). adjustable seals; followers for 
bbet; Double End Rod packings; hard chrome plated 
ylinder bores and piston rods. 
Foot; Flange (rod or blind end);| Adjustable, either Cup sliding seals; ‘‘O’’ Dual-purpose cup seal for 
13 Pivot or both ends. rings for static sealing. [Cushioning and correcting mis- 
alignment; solid body con- 
struction rotating heads. 
Nine mounting arrangements Adjustable, either Double ‘‘U'’ cup (piston); |Square ends; ball and spring 

14 or both ends. leather flange (rod); ‘‘O’’|type cushion check; wiper ring 

ring dirt wiper. graphite impre ed. 
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Basic Pneumatics 





maintenance on the whole cylinder assembly. 

Two types of cushioning action are available: self- 
regulating or automatic operation and adjustable cush- 
ions. 

These types are illustrated by reference to the de- 
signs of one manufacturer that offers both types (Fig- 
ures 2 and 3). 

Figure 2 shows a self-regulating cushion. Once the 
cylinder is assembled, its operation is entirely auto- 
matic. As the cushion sleeve enters the bore in the 
cylinder head, the air is trapped between the piston 
and the cylinder head, forming a pneumatic cushion 
which acts over the entire piston diameter. The self- 
regulating, positive cushion action is provided for by 
the pre-determined taper in the cushion sleeve and the 
tolerance between it and the bore in the cylinder head. 
The cushion remains constant without adjustment. 

Figure 3 shows a typical adjustable cushion. An 
adjustable cushion is frequently desirable when the 
relation of the load to the cylinder capacity varies to 











FIG. 2, A SELF-REGULATING cushioning action. 
Taper on the cushion sleeve and tolerance between sleeve 
and bore in cylinder head provides self-regulating, posi- 
tive cushion that remains constant. 


FIG. 3. AN ADJUSTABLE cushioning action. The speed 
at which the piston continues to the end of its stroke 
is controlled by the setting of the needle valve. 
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NEW! 


THREADED CaPlugs 





12 standard size plugs 
immediately available 





HERE THEY ARE! 12 new threaded plugs for aircraft and 
hydraulic tube fittings —~ added to the CaPlug line of caps and 
plugs as result of repeated requests. Ranging in carefully graduated 
sizes from %,” - 24 thread to 24%”-12 thread, they are promptly 
available from stock to meet a host of requirements. 

Made from the same tough, flexible Polyethylene as regular 
non-threaded CaPlugs, they are impervious to all common chemical 
reagents, acids and solvents . . . and will not chip, break or shred 
under most severe conditions. Threaded at top for ease of applica- 
tion, they seal beyond military requirements. 


LOW COST “PRODUCT INSURANCE" — Multi-purpose CaPlugs 
(both threaded and plain) save up to 500% over other methods of 
protecting tubing, fittings, valves, aircraft and hydraulic parts. 
Excellent dust and moisture seals, thread masks and dipping inserts 
— they protect products in transit, in storage and in process. Not 
only do CaPlugs safeguard against damage but they add much to a 
product’s sales appeal. 





. > TO FIT YOUR EXACT NEEDS— Standard (non-threaded) 

* CaPlugs may be used as caps or plugs, inside or outside of threaded 
or plain fittings, for any diameter from 4%” to 114”. Special sizes are 
available up to 344”. Caps and plugs are also designed and produced 
to meet special requirements. Write for catalog, price lists and free 
assortment of CaPlugs. 


DIVISION 
PROTECTIVE CLOSURES CO., INC. 


2203 Elmwood Ave., Buffalo 17, N. Y. 
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FIG, 4. TYPICAL air cylinder designs: (a) A double acting cylinder, cushioned on the “in” stroke. When air flow 
is reversed for “out” stroke, incoming air is by-passed through the ball check valve to give initial rapid ram move- 
ment; (b) a general purpose (air-water-oil), tie-rodless design with all steel body parts, self-adjusting “U” cup 
piston and rod packings, rotatable heads and extra large piston rod; (c) double acting cylinder with adjustable 
cushions on both ends; (d) cylinder with adjustable cushion. 


any considerable degree. With the cushion adjusted by 
means of the needle valve, the piston will decelerate 
and stop at the desired position. If the needle valve is 
closed too tightly, the piston will bounce on the air 
cushion. If the needle is opened too wide, the piston 
will strike or recoil on the cylinder head. 


Packings 

Both design types and classes of materials of pack- 
ings for air cylinders should be considered in terms 
of the nature of anticipated service. In general, cup 
packings, either leather or synthetic molded. material, 
are used for pistons and multiple “V” type (chevron) 
for rod sealing. There is an apparent growing use of 
“O” rings for static sealing; various manufacturers 
using “O” rings for sealing piston assemblies, end 
caps and rod seals. “O” rings are also used in several 
designs as wiper rings. Table 2 lists one manufacturer 
of air cylinders that uses “O” ring seals throughout 
(OD of cylinder, cushion, rod seal, etc.). 


Special Features 


Table 2 gives a typical group of special features of 
leading lines of air cylinders. The selection has been 
made from manufacturers’ literature to illustrate de- 
sign, operating and maintenance features. A special 
design or construction feature may offer a particular 
advantage for a specific application. More often, it is 


the routine advantages such as wrench flats or drilled 
holes in the end of the piston rod to facilitate service, 
oversize diameters of piston rods, rotatable end caps 
for convenience in making connections to ports, types 
of rod threads available, method of locking pistons to 
the rod, that will determine decisions to select a given 
line of air cylinders. 


Selected for Efficiency 


There are other features which ordinarily will not 
appear in manufacturers’ specifications. Machining 
operations, honing, plating, the care with which air 
cylinders are assembled are in this category. Other 
factors like the selection of metals for various cylinder 
parts and the choice of both type and physical charac- 
teristics of packings are functions of the judgment and 
experience of individual manufacturers. 

While many air cylinders are bought on the basis 
of “no better than they must be to do the job at the 
least initial cost”, increased experience with air oper- 
ated equipment is tending to raise the sights of cylinder 
users. More cylinders are being selected as a precision 
component that will perform efficiently. This means 
that cylinders are translated into terms of production 
objectives: quality control, lower unit costs, longer 
operating life and reduced maintenance. 


The next installment will begin a discussion of 
air valves. 
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Belongs where millions of cycles are expected, on production 
equipment, where service troubles are taboo. The original 
equipment manufacturer can design this component into his 
product and profit by these additional advantages: Extreme 
flexibility—the same body kit converts to an infinite number of 
service conditions by simply changing fitting kits—(see table); 
High proof pressure even at low settings—protection against 
surge damage; No unwanted actuation from vibration or harm- 
less line surges; Switch may be mounted in any position—no 
levelling or balancing required; Mounting bracket adjustable 
up and down and 360° around the neck of the switch; Tamper- 
proof external setting of adjustable range; All this and more 
ata lower price than inferior switches due to production sav- 
ings without sacrifice of quality, a quality standard that has 
long maintained a high rating for Barksdale and Meletron 
pressure switches and valves. You are dealing with a national 
organization, represented in every major industrial trading 
area by competent field engineers. 

Write for bulletin 9612 and the chart on “How to select the 


correct model Barksdate-Meletron Pressure Actuated Switch for 
your Application."’ 
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FITTING 

KIT 

PROOF ADJUSTABLE | HYD. OIL | WATER, AIR, 

PRESSURE RANGE SERVICE | GAS SERVICE 
0-H .0-WA 

3000 P.S.I. | 15- 200 PS.) citric KiT| FITTING KIT 
1-H -1-WA 

3000 P.S.1. | 35- 400 PSI.) | eG war 
-2-H -2-WA 

7000 PS.1. | 125-1500 PS.I.} pe vil siTTING KIT 
3-H -3-WA 

7000 P.S.1. | 250-3000 PS..] ee vie | einTING KIT 
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Automation of Furnaces 
with Electrohydraulic Circuits 


In plants where large volume heat treating of machined parts is done, the automa- 
tion of furnace equipment from load to unload is greatly reducing unit costs. Opera- 
tion of equipment for hardening, quenching, degreasing and drawing is “automated” 
by designing electrically controlled, hydraulically powered mechanisms to open 
and close doors and to move the work in proper sequence through all operations. 


UTOMATION has been applied to the heat treat- 

ing operations at the Getty Street plant of Conti- 
nental Motors Corporation in Muskegon, Michigan. 
Their fully automatic, hydraulically operated R-S 
furnace hardens, quenches, degreases and draws steel 
engine cylinder barrels at the rate of 1200 pounds per 
hour, with a new cycle starting approximately every 
seven minutes. 


All movements of trays into and out of the zones 
of the furnace, including transfer operations and rol- 
lers, are hydraulically actuated. The furnace zones 
are electrically heated and the temperature in each 
zone is automatically controlled in three separate zones 
by temperature control instruments. The hardening 
furnace operates at approximately 1600 F, the draw 
furnace at approximately 1200 F. 


FIG. 1. GENERAL VIEW of the R-S furnace for hardening, quenching, degreasing and drawing of heavy engine cylin- 
der barrels. The loading-unloading end is shown with the draw furnace door open (right), discharging a loaded tray. 
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and to drive conveyor rollers. 


FIG. 3. THE DOUBLE ACTING cyl- 
inder, with its limit switches, which 
opens and closes the charge door 
of the hardening furnace is shown. 


The installation is entirely automatic except for 
the initial loading and final unloading. It consists of 
_ ahardening and a draw furnace, atmospheric enclosed 
elevator quench tank and elevator degrease units. The 
equipment, designed and built by R-S Products Cor- 
poration, Philadelphia, produces uniformly hardened 
cylinder barrels which are free of excessive scale. The 
automatic operation is accomplished by twenty-one 
limit switches, three timers, eleven double acting 
hydraulic cylinders and twelve double solenoid oper- 
ated hydraulic valves. 

The furnace is arranged so that the loading and 
unloading is done by one man, these stations being 
adjacent, see Figure 1. The hardening, quench and de- 
grease operations are performed on the outgoing line; 
then, after a transfer operation, the drawing operation 
: performed on the return line, parallel to the outgoing 
ine. 


Hydraulic System 


The hydraulic system is driven by a package power 
unit, a double pump delivering 4.8 gpm at 750 psi. 
The unit has a relief valve with integral pilot, needle 
valve and an easily read 6-inch dial pressure gauge. 
All the directional valves are double solenoid, four- 
.way valves. Limit switches are standard machine tool 
type, single roller, overtravel hub with single pole, 
double throw contacts. Limit switches control the 
travel of all cylinders. 

Once a cycle has started, operation is automatic. 
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FIG. 2. THE CHARGE vestibule door, operated by a program timer, 
is shown open. Chain drives are used throughout to operate doors 








Provision was made for both automatic stop and in- 
dividual control of the vestibule and furnace doors 
when the cycle is not in operation. 


Sequence of Equipment Operation 


With the hardening and draw furnace sections up 
to operating heat and the pump motors operating, 
an initial charge of parts is loaded on a tray in front 
of the vestibule door. 

In brief, the vestibule door is opened by retraction 
of its cylinder, and the loaded tray is pushed manually 
into the charging vestibule. The cylinder extends, 
closing the vestibule door. After a time delay (2 sec- 
onds to 3 minutes) for purging, the two cylinders 
of the hardening furnace retract, opening the furnace 
doors, the tray stop cylinder is raised and the dis- 
charge rollers start. The main ram cylinder then 
pushes the tray from the vestibule into the furnace 
and at the same time discharges a hot tray onto the - 
rollers which convey it directly to the discharge vesti- 
bule located over the quench tank. The furnace doors 
then close, the stop cylinder retracts and the quench 
cylinder retracts, lowering the tray of hot work into 
the quench tank. 

After a pre-determined quench time, the quench 
cylinder extends, lifting the tray ‘back to the roller 
level; the tray is then conveyed to the degreaser tank 
until it contacts the tray stop cylinder, tripping a 
limit switch, which drops the tray stop and lowers the 
work into the degreaser tank. After a predetermined 


Continued on page 122 
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ALABAMA 

Birmingham 4 
Owen-Richards Company, Inc. 
1009 Second Avenue North 

Mobile 
Bearings & Transmissions Supply Co. 
505 St. Louis Street 

Montgomery 
Alabama Bearings Company, Inc. 
7 Railroad Street 


ARIZONA 
Phoenix 
Pratt-Gilbert Hardware Company 
P.O. Box 2230 


ARKANSAS 
El Dorado 
A & B Supply Company, Inc. 
109 W. Hillsboro 


CALIFORNIA 
Los Angeles 11 
Ralph W. Atkinson Company 
3713 Santa Fe Avenue 
Pasadena 6 
Jay H. Collin & Company 
2403 E. Washington St. 
P.O. Box 38C 
San Diego 2 
Coast Equip t Comp 
2019-2023 Main Street 
San Francisco 3 
The Adam-Hill Company 
244 Ninth Street 
Wilmington 
Diese! Control Corporation 
218 North Marine Street 


COLORADO 
Denver 2 
Plant Equipment Company 
1863 Wazee Street 


CONNECTICUT 

Bridgeport 
H. G. Davis, Inc. 
195 Dewey Street 

Hartford 6 
Faxon Engineering Company, Inc. 
185 Hudson Street 

New Haven 7 
The C. S. Mersick & Company 
278 State Street —P.O. Box 1690 


GEORGIA 
Atlanta 3 
J. M. Tull Metal & Supply Co., Inc. 
285 Marietta Street, N.W. 


ILLINOIS 
Chicago 14 
Meyer-Ekstrom Company 
2435-37 North Halsted Street 
Chicago 47 
Raffel Supply Company 
1816 North California Avenue 
Chicago 6 
Sterling Products Company, Inc. 
121 North Jefferson Street 
Decatur 
Mill Supply Machinery Company 
915 East Wood Street 
Peoria 3 
Spence Tool & Rubber Company 
1530 North Adams Street 
Rockford 
Nelson & Storm Tool Supply 
718 Broadway 
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Complete Stocks Mean 


INDIANA 
Fort Wayne 
Oren-Van Aman Company 
2829 South Calhoun Street 
Indianapolis 9 
Indianapolis Belting & Supply Co. 
30-36 South Capito! Avenue 
Indianapolis 9 
Vonnegut Hardware Company 
402 West Maryland Avenue 
South Bend 24 
South Bend Supply Company 


IOWA 
Davenport 8 
Crane Company 
217 East Second Street 


KANSAS 
Wichita 
Garst-Temple Supply 
344 North Water Street 


KENTUCKY 
Lexington . ., 
Wilson Machinery & Supply Company 
561 West 4th Street . 
Louisville 
Hydraulics, Inc. 
701-703 East Jefferson Street 
Louisville 2 
Uland Rubber & Supply Co. 
N. E. Corner Floyd & Market Streets 
Ludiow 
Riggs Engineering Company 
P.O. Box 133 
Paducah 
Hays Supply Company 
2601 Broadway 


LOUISIANA 
New Orleans 7 
Standard Supply & Hardware Co., Inc. 
822-866 Tchoupitoulas Street 
Shreveport 


. 


Superior Iron Works & Supply Co., Inc. 


1202 Marshall Street—P.O. Box 1800 


MAINE 
Portland 6 
The Harris Company 
188 Commercial Street 
Portland 
Portiand Tractor Company, Inc. 
803 Forest Avenue 


MARYLAND 
Baltimore 2 
Atlantic Copper & Brass Company 
114 South Frederick Street 
Robins Rubber Division 
A. K. Robins & Company, Inc. 


MASSACHUSETTS 

Boston 

H. G. Davis, Inc. 

8 St. Mary's Street 
Cambridge 40 

Brown Wales Company 

165 Rindge Avenue Extension 
East Walpole 

Knox, Incorporated 
Fitchburg 

The Jennison Company 

87 Putnam Street 
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MICHIGAN 
Ann — 
, Inc. 
1h south Fourth Street 
it 27 
"seat Lakes Rubber Company 
14615 Meyers Road 
Detroit 26 
The Chas. A. Strelinger Company 
149 East Larned Street 
Flint 1 
Gransden-Hall & Company 
Walnut & Poplar Streets 


MINNESOTA 

Hibbing 

Industrial Radiator Repair Company 
Minneapolis | 

W. S. Nott Company 

2nd Avenue North & 3rd Street 
Minneapolis 3 

Pheoll Manufacturing Company 

1313 Chestnut Avenue 


MISSOURI 
Kansas City 10 
Mid-States Supply Company 
P.O. Box 558 
St. Louis 3 
Mill Supply & Machinery Company 
2910-12 Washington Avenue 
St. Lovis 10 
Ar-Ka Engineering, Inc. 
1319 South Vandeventer Avenue 
NEBRASKA 
Omaha 2 
Pioneer Pipe & Supply Company 
20th and Izard 
NEW JERSEY 
Jersey City 5 
Culbert Pipe & Fittings Company 
301 West Side Avenue 
Newark 4 
Jarett Compressor & Equipment, Inc. 
275 Central Avenue 


NEW MEXICO 

Albuquerque 
The Harry Cornelius Company 
1510 North 2nd Street 

Corlsbad 
The Mine Supply Company 
402 South Main Street 
P. O. Box 951 


NEW YORK 
Brooklyn 32 
B. F. Gilmour Company, Inc. 
152 Forty-First Street 
, = 14 
. M, Cranz Compan 
2671 Main a 2 
Buffalo 14 
T. R. Goldsmith & Son 
33 Clyde Avenue 
Long Island City 1 
Lincoin Lubricating Systems, Inc. 
48-14 36th Street 
ae 7 
B. Astell & Company, Inc. 
90 West Broadway sions 
New York 6 
Hydro-Pneumatics, Inc. 
90 West Street 
nateter 4 
pin-Owen Company, Inc. 
205-13 St. Pau! Street 4 
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Schenectady 
LeValley, McLeod, Inc. 
126-140 Van Guysling Avenue 
Syracuse 1 
Burns Piping Supply, Inc. 
415-417 South Clinton Street 
Syracuse 1 
Onondaga Supply Comp 
344 West Genesee Street 
Syracuse 1 
Syracuse Supply Company 
314-18 West Fayette Street 





OHIO 


Akron 3 
W. J. Gill Company 
422 West Exchange Street 
Akron 11 
Hardware & Supply Company 
475 South High Street 
Canton 2 
Canton Supply Company 
938 Cleveland Avenue, S.W. 
Chillicothe 
W. H. Kiefaber Company 
Route 23, North 
Cincinnati 25 
Mutual Manufacturing & Supply Co. 
3286-3308 Spring Grove Avenue 
Cleveland 13 
Mau-Sherwood Supply Company 
800 Lime Road 
Cleveland 15 
Midwestern Rubber Company 
735 Carnegie Avenue 
Cleveland 13 
The Ohio Rubber Company 
725 St. Clair Avenue 
Cleveland 13 
Strong, Carlisle & Hammond Co. 
1392 West Third Street 
Cleveland 1 
George Worthington Company 
802-32 St. Clair Avenue, N.W. 
Columbus 16 
McJunkin Corporation 
908 West Third Avenue 
P.O. Box 2119 
Columbus 8 
Vorys Brothers, Inc. 
63 East Goodale Street 
Dayton 1 
W. H. Kiefaber Company 
40 Keowee Street 
Hamilton 
W. H. Kiefaber Company 
1900 Fair Grove 
Marietta 
McJunkin Corporation 
P.O. Box 607 
Massillon 
Hardware & Supply Company 
625-28 Erie Street, South 
North Lima 





Hydraulic Power Equip t Company 
P. O. Box 431 

Toledo | 
M. P. Wilkins Supply Company 
P.O. Box 562 

Youngstown 1 
The Youngstown Rubber Products Co. 
P.O. Box 1194-615 Market Street 


OKLAHOMA 


Oklahoma City 
Marshall Supply & Equipment Co. 
1241 West Main Street 
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Oklahoma City 
Nix Industrial Supply Company 
2702 South High 

Tulsa 
Buda Engine Sales & Service 
517 West Archer 

Tulsa 1 
Marshall Supply & Equipment Co. 
109 West Ist Street 

Tulsa 
Service Engineering Company 
2910 East Fifteenth Street 


OREGON 
Coos Bay 
Woodbury-Lillebo, Inc. 
Bay Boulevard —P.O. Box 637 
Eugene 
Woodbury Company 
265 Eighth Avenue 
Medford 
Woodbury Medford 
703 South Grape Street 
P.O. Box 828 
Portland 9 
Goodyear Rubber & Asbestos Co. 
205 N.W. 5th Avenue 
Portland 4 
Woodbury Company 
133 S.W. 2nd Street 


PENNSYLVANIA 
Bradford 
Bovaird & Seyfang Mfg. Company 
161 Main Street 
Erie 
Lake Erie Plumbing Supply Corp. 
855 East 8th Street 
Lancaster 
Steinman Hardware Company 
26 and 28 West King Street 
Philadelphia 33 . 
B. H. Deacon Company, Inc. 
American & Huntingdon Streets 
Philadelphia 6 
McArdle & Cooney, Inc. 
519 Arch Street 
Philadelphia 33 
Parker-Armstrong Company 
2733-35-37 North 12th Street 
Pittsburgh 3 
Harris Pump & Supply Company 
Brady and Sidney Streets, S.S. 
Pittsburgh 20 
F. R. Magill Company 
44 McKnight Street 
Pittsburgh 22 
Shields Rubber Company 
137 Fort Pitt Boulevard 


RHODE ISLAND 
Pawtucket 
H. G. Davis, Inc. 
567 Pawtucket Avenue 


TENNESSEE 
Chattanooga 
Volunteer Bearing & Transmission 
Co., Inc. 
2001 South Broad Street 
Memphis 2 
Hays Supply Company 
269-287 South Front Street 
P.O. Box 2585 










Fast Delivery from these Weatherhead Distributors 


Kingsport 
Equipment Sales Corporation 
341-345 West Market Street 
P.O. Box 642 


TEXAS 
Amarillo 
Radcliff Supply Company 
501 East 3rd Street 
Dallas 1 
Oil Well Supply Division 
U.S. Steel Corp. 
P.O. Bou 478 
El Paso 
Equipment Supply Company 
1600 Paisano Drive 
Fort Worth 3 
Swieco, Inc. 
1512 East Lancaster 
Fort Worth 
Well Machinery & Supply Co., Inc. 
Main at Lancaster Avenue 
Houston 11 
Industrial Equipment Company 
6829 Navigation Boulevard 
Wichita Falls 
Industrial Supply Company 
500 8th Street 


UTAH 
Salt Lake City 
Eight, Incorporated 
P.O. Box 2570 
Salt Lake City 4 
C. H. Spencer & Company 
210 West 33rd Street 


VIRGINIA 
Norfolk 
Diesel Injection Sales & Service 
710 Union Street 


WASHINGTON 
Everett 
Washington Belting & Rubber Co., 
2923 Grand Avenue 
Seattle 4 ‘ 
Tubesupply 
2453 Sixth Avenue South 
Spokane 11 
American Machine Company 
West 1027 Broadway Avenue 
Tacoma 
Washington Belting & Rubber Co., 
672 East 11th Street 


WEST VIRGINIA 
Charleston 
Industrial Rubber Products Company 
419 Court Street 
Charleston 22 
McJunkin Corporation 
P.O. Box 513—1352 Hansford Street 


WISCONSIN 
Milwaukee 10 
Acme Rubber Products 
2930 West Burleigh Street 
Milwaukee 4 
F. D. Haker Company 
1200 West National Avenue 
Milwaukee |! 
. Howard Brass & Copper Co. 
" 608 South 2nd Street 
Shadbolt & Boyd Company 
413 North 2nd Street 
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Mechanical Lock and Signal Devices 
for Aircraft Hydraulic Cylinders 


By Alfred B. Sammis and Michael Tarasewich 


Grumman Aircraft Engineering Corporation 


{——— originally intended and used solely as 

a force transmitting device, the hydraulic cylinder 
has encroached upon other related sequential func- 
tions. This condition has been pronounced since the 
advent of high performance aircraft where space is at 
a premium. 

Fortunately, the sequence of operation usually takes 
place near or at the end of the cylinder duty cycle. 
This simplified the incorporation of integral mechan- 
ical devices by positioning them in the proximity of 
the cylinder end fittings. 

Two of the more available functions that the cylinder 
can accommodate are that of lock and signal. Three 
basic types of internal lock mechanisms are; latch lock, 
finger lock, and ball lock. 

The latch lock, an early type (shown in Figure 1) 
was not adequate for very high loads. Eccentricity 
problems were present due to a symmetrical loading. 
The latch was critical in shear, due to air loads with 


cylinder extended and locked, since all load went from 
piston to cylinder body through this latch. 

The successor to the latch type lock was the ball 
type. It is simple, has good load carrying ability, and is 
very flexible design-wise so that it can be made to suit 
a wide range of applications. Vast successful service ex- 
perience has been had with this type of lock. The fol- 
lowing types of ball lock cylinders are conimonly used. 

1. Ball Lock (No Signal) 

2. Ball Lock (Flicker Type Signal) 

3. Ball Lock (Non-Flicker Signal) 


It is obvious that the first, (ball lock—no signal) is 
the simplest. The addition of a signal pin (actuated 
by the locking plunger) operates an external micro 
switch to give us the second (ball lock—flicker type 
signal). This type is adequate for a visual signal, such 
as a warning light on the instrument panel, however it 
is not satisfactory for sequencing electrically respor 
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fimatics work at 
azingly high altitudes 


More fight for planes in flight is provided by the new Kidde 
4-Stage Compressor . . . auxiliary power that is more reliable, 
more foolproof than ever before. 










Think of it! The very space you fly through becomes your 
reservoir of pneumatic power. The supply is literally unlimited. 






The new Kidde 4-Stage Compressor is currently being installed 

















. aboard such fighter planes as the F84 and F86. 
it Its unusually light weight and reliable performance make the 
: Kidde 4-Stage Compressor the perfect “workhorse” for your 
i - aircraft, too. 
; Why not write and let a Kidde engineer give you full informa- 
tion on Kidde pneumatic devices. 
s i 
1 & 
. Walter Kidde & Company, Inc. 
eC 





916 Main Street, Belleville 9, N. J. 


Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 
September, 1953 i Circle 65 on Reader Service Card - 83 










Mechanical Locking Devices 








= me a i ty ROI 











sive devices. This is due to premature signal given dur- 
ing flicker. The cause of the flicker is illustrated in 
Figure 3. The third type (ball lock—non-flicker sig- 
nal) has a latch incorporated to keep the locking 
plunger in stowed position until the cylinder js fully 
locked, and only then will it indicate locked signal, 
This type of lock is described in detail from Figure 4, 
which is for illustrative purposes and is not to scale. It 
shows the basic elements and functions of a ball lock 
with signal. Detail design of such items as the latch 
retainer, piston head and rod assembly, end fittings, 
etc., depend upon the design requirements. For ex- 
ample, the piston head, the inner ball retainer and the 
piston rod are shown as one piece. Actually they may 
be any number of pieces consistent with good design 
practice, 


Operation 

Static 

Figure 4 typifies a cylinder having a ball lock at 
each end of the stroke, thus depicting retracted and 
extended locks simultaneously. At the left end, the pis- 
ton head is shown in locked position. The piston cannot 
be moved by any outside force acting on the piston 
rod. The piston will not move to the left because a 
shoulder on the head butts against the anchored race. 
It is prevented from moving to the right because balls 
contained in the piston head extend onto a sloping 
surface of the race. 


Unlocking 
Refer to the left hand section of Figure 4. As hy- 
draulic pressure is applied through the port, it tends 


FIG. 3. Ball lock flicker signal. 
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non-flicker signal. The piston is shown retracted and locked. This design has both extended and 





retracted locks. 





Part Function Actuated By 
Balls Act as interference between piston head and race so that Locking Plunger 
former cannot move. 
Piston Head Besides its normal function it retains a ring of balls which Hydraulic Pressure 
float in holes drilled radially around the head. ; 
Race Anchored to cylinder body. This is the part that the piston Stationary, clamped in place. 
head transfers load to in locked position. 
Plunger Positions piston head balls in race in locked position. Also Hydraulic pressure when unlocking— 
actuates signal pin. balls & spring when locking. 
Latch Regulates length of plunger travel so that signal pin is not Piston (head end), and spring. 
actuated in unlocked position. 
Signal Pin Actuates limit switch. Chamber on Locking Plunger. 
Washer - Used on rod end to retain packing. Stationary, held in place by plunger 
spring. 
to move the locking plunger to the left and the piston will raise the latch. When the piston has reached the 
toward the right. The piston cannot move until the end of the stroke, the race will no longer provide any 
locking plunger has moved first. As the locking plunger radial resistance and the locking plunger will move 
moves to the left, three actions occur simultaneously. forward under spring load forcing the balls into the 
1. The locking plunger shoulder moves away from race. Since the latch has already been raised, the 
beneath the latch. plunger will travel far enough forward so that the 
2. The signal pin is being raised. shoulder will be beneath the latch thus allowing the 
3. The nose of the locking plunger moves away from signal pin to be depressed, indicating locked condition. 
beneath the balls. Hydraulic pressure is still tending to 
move the piston toward the right. When the nose of The Design 


the locking plunger moves away from beneath the 
balls, the balls are forced toward the cylinder. center 
line by the angle on the race, and the piston is free to 
move. As the piston starts to move toward the right, 
the latch moves down so that the locking plunger 
shoulder, which was previously beneath the latch, will 
now butt on the latch when pressure is released and 
not permit a locked signal to be given. 


The size of the lock depends upon the outside load 
acting on the piston rod, the cylinder bore, and the 
piston rod size. The load also affects the size of the 
balls, the height of the piston head shoulder which 
acts as a limit stop, and the thickness of the locking 
plunger wall. 

The following table suggests design loads per ball for 
various size steel balls. 


Locking 
4 Ball Diameter Design Load (Pounds) 
Refer to the right hand side of Figure 4. As the pis- ” 1160 
ton moves toward the right, the first engagement of the “950 2300 
locking mechanism will occur when the balls make 312 4200 
eet is the nose of the locking plunger. As the mo 
ocking plunger is forced back, the nose of the piston 500 13000 
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It is also suggested that the following steps be taken 
as a guide to the final lock design. 


1. Select the .250 diameter ball. (In most cases this diameter 
ball will prove satisfactory and will yield some degree of 
standardization.) 


2. Divide the outside load by the design load to find the 
minimum number of balls required. 


3. Determine if twice the number of balls required will fit 
circumference-wise into the bore diameter. (Twice the 
number of balls is taken so that space between the balls 
in the piston race is provided.) The proper number of 
balls should now be spaced circumferentially inside the 
small diameter of the outer race and the resultant section 
checked for strength. (The small diameter of the outer 
race can be approximated from information in Design 
Note 1.) If there is ample strength, the number of balls 
may be increased. If the ring of balls do not fit properly, 
it may be necessary to increase the bore diameter or de- 
crease the piston rod diameter. 


4. Determine if the limit stop shoulders of both the piston 
head and the outer race will support the outside load or 
the hydraulic pressure, whichever is greater. If the shoul- 
der is weak, a larger diameter ball may have to be used 
as the shoulder grows proportionally larger with increased 
ball size. 


5. Determine if the locking plunger wall will support the 
reactive force induced by the piston forcing the ball 
against the sloping surface of the race. If the wall is too 
thin, this also may be reason for choosing a larger ball 
as the wall increases proportionately with increase in 
ball size. 


When a ball size is finally selected, the following 
design notes will prove helpful in completing the ball 
lock. There does not seem to be any criterion for the 
ideal design as each is chosen for its specific applica- 
tion. 


Design Notes 


1. The centers of the balls, during any operation, must move 
within the confines of the piston head retaining-section 
and therefore prevent jamming. This factor establishes 
diametral proportions for plunger wall, race, and piston 
ball retaining-section for different ball sizes. 


2. The locking plunger spring is designed to withstand 
desired system back pressure on the differential area with- 
out causing lock to open. 


3. The angle on the outer ball race which cams the balls 
towards the cylinder centerline is a factor affecting unlock- 
ing pressure. 


4. The nose of the locking plunger should not be over- 
extended where it may cam the balls prematurely outside 
the outer race and thus prevent the piston from going into 
locked position. 


5. If it is desired to eliminate play in the ball lock, the 


locking plunger can be designed with a slight taper on 
that portion which moves under the balls to cage them 
in place. 


6. It is desirable that the sloping surface of the piston head, 
which cams up the latch, be so designed that while piston 
is starting its actuating stroke from the locked position, 
it will allow the latch to lower sufficiently to insure en- 
gagement when the shoulder-of the locking plunger moves 
forward. 





FIG. 5. Modified ball lock design. Piston is not locked 
in this position. 


FIG. 6. Schematic of a sequence cylinder. 





7. The latch total height movement is restricted. It allows 
ample clearance for proper locking plunger operation. 
However, there is positive mechanical interference so that 
in the eventuality of any unforseen difficulties due to 
latch seizure, or spring breakage, the locking plunger 
outer flange will always engage. This prevents over-travel, 
which would expose seals, leading to complete cylinder 
malfunction rather than just signal failure. 


8. Allow generous opening in latch for fluid transfer during 
operation to avoid dash pot effect. 


For even greater load carrying ability, the finger 
type, shown in Figure 2, is unquestionably superior to 
the ball type, and is used extensively where high load 
carrying ability is desirable, even though more space 
is required for accommodation. As it is necessary to 
avoid bending in the fingers during load applications, 
a primary consideration is to design for the load to 
pass through the centroid of the finger cross section. 


—_—wewemerme st. CC; 


Conclusion 


The ball lock design, as described from Figure 4, is 
most common. Where necessary the ball lock design 
can be modified to suit some particular application. 
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ACCESSORIES DIVISION 


Thompson 
Products, Inc. 


DEPT. AY-9 «© CLEVELAND 17, OHIO 
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What he’s proving about pumps 


15 MILES UP... 


may hold an idea YOU can use 


A shaft seal, for example, that stays vapor-tight even at —70°F. 
And at an atmospheric pressure only 1/30 that at sea-level. 


Or pumps to handle low-boiling-point liquids, (like aviation 


gasoline), without troublesome vapor-lock or cavitation. 


Or pumps to work at 1,000-pound pressure dependably in 
desert heat and Arctic cold. 


* * * * *« 


These, and many other pumping problems have been solved by 
the Accessories Division . . . then proved in our High-altitude 
Lab. where engineers can “fly” a pump to 75,000 feet without 
ever leaving the ground. 


Your pump requirements, present or future, can find a prompt 
solution from the broad experience the Accessories Division has 
had in aircraft fuel pump development. After all, Thompson 
Products is the leader in manufacturing pumps for aircraft and 
commercial production. Write us, describing your application. 
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economical maintenance... 
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LINEAR 


—_———— | : 


LINEAR, Inc., State Rd. & Levick St., Philadelphia 35, Pa 
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An example is the addition of a mechanical release 
mechanism to unlock the cylinder. This may be de. 
sirable if the design geometry permits utilizing gravity 
or aerodynamic force in event of system power failure. 
This may be performed by manual operation. Another 
Variation would be the incorporation of a mechanical 
stop acting on the locking plunger for sequence oper. 
ation. The cylinder would not unlock even though 
pressure was applied until a prior function was com. 
pleted, which would release the stop, allowing the 
cylinder to’ operate. These features obviously apply 
to the latch and the finger type locks also. 

Figure 5 shows a modified ball lock where the piston 
stop is a thick washer held in place by the outer ball 
race. This allowed a larger ball size of greater load 
carrying ability to be used for the cylinder bore and 
rod size shown. 

The basic principles of the ball lock can also be ap. 
plied for other purposes. Figure 6 illustrates a sequence 
cylinder. It has incorporated, what may best be de- 
scribed as a uni-directional, intermediate position, me- 
chanically actuated, external ball lock. Its cycle of 
operation is briefly as follows. Consider cylinder re- 
tracted and latched. (Latching mechanism not shown 
as it is a part of a mechanism assembly) When cylin- 
der is released for operation (spring loaded in this 
case), the piston will move forward until the step in 
the piston rod engages the balls which stops actuation. 
An external device completes its performance and 
pushes the lever button, which removes the ball re- 
taining plunger sleeve, allowing the piston to continue 
extension. In cylinder retraction, the ball lock is not 
effective. Although the lever is spring loaded, the 
shoulder on the piston rod terminal guarantees reset- 
ting of sleeve for next cycle. 

With proper design, the ball lock is efficient, prac- 


tical, and versatile. 





Coming Aviation Meetings 

Sept. 5-7 
National Aircraft Show and 50th Anniversary of 
Powered Flight, Dayton, Ohio, Municipal Airport 

Sept. 7-13 
The Society of British Aircraft Constructors 
(SBAC) Coronation Year Flying Display, Farn- 
borough, England 

Sept. 19 
Canadian National Air Show, sponsored by the 
Toronto Flying Club, Toronto 

Sept. 29-Oct. 3 ; 
National Aeronautics Meeting, Aircraft Engineer- 
ing Display and Aircraft Production Forum of 
the Society of Automotive Engineers, Hotel 
Statler, Los Angeles 

November 3-4 
1953 Transport Aircraft Hydraulics Conference, 
sponsored by Vickers, Inc., Hotel Park Shelton, 
Detroit 

November 4-6 
Meeting of the Society of Automotive Engineers 
Committee A-6, Aircraft Hydraulic and Pneu- 
matic Equipment, Statler Hotel, Washington, D. C, 
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If you employ people, you have safety prob- 
lems. And they can be mighty expensive ones. 
Injuries and illnesses cost you money two 
ways: 1) work-sustained disabilities are com- 
pensated for, according to your state law, out 
of your pocket; 2) absence from the job costs 
even more in lost production, training re- 
placements. 


Safety can cut your costs—no matter what 
business you’re in, regardless how many 
people you employ. And here’s your guide to 
dollar savings through accident-prevention. 
Its 10 separate sections cover every phase of 
industrial safety and health, from Aluminum 
dust hazards to Zirconium’s toxic properties. 


to prevent them. 





ideal background for men new to safety work. 


This Handbook, published by Industrial Book Co., has been writ- 


ten and prepared by its affiliate, Occupational Hazards, Inc. 


September, 1953 


The Handbook is an authentic reference 
for fundamental facts on all phases of in- 
dustrial safety. Indexed for quick reference. 
The Handbook gives you an immediate an- 
swer to any hazard elimination. It gives you 
fast non-technical information on hundreds 
of safety and health threats—and tells how 


The Handbook is a compendium of all phases 
of safety education, written in non-technical 
lanquage. Valuable source material for seasoned safety men, 


It will tell you what the dangers are and how 
to eliminate them from your operations. 


The Industrial Safety & Health Handbook is 
bound in a heavy-duty binder—and it has to 
be. It’s made for continual, rough use: you'll 
soon find it the most valuable book on your 
desk. Its nearly 300 pages are indexed and 
color-tabbed for fast reference. You can get 
an immediate answer to any safety or health 
problem that arises. If you have no safety 
engineer, you'll need this book more than 


ever, 





INDUSTRIAL BOOK CO. 
1240-F Ontario St. 
Cleveland 13, Ohio 


Gentlemen: 


copy. 


Please send me _..«..... copies of the new Industrial 
Safety & Health Handbook at the price of $25 per 


(Check or money order enclosed ____ Bill me _... 








Company ............ 





Street ........ 











City en 



















NEW PRODUCTS | cemoseets. tots ond equipment desist 


improve operation of fluid power systems are 
described here . . . for more information jj 
in and mail the post card bound in this issue, 





Continued from page |8 


PRESSURE REDUCER 

... for air systems 
Designation: Model 10700 
Features: The regulator is ap- 
proximately one half of the 
weight and one fourth the size 
of other comparable regulators. 
* Output pressure variation from 
zero to full flow is approximately 
15 percent. Regulator will handle 
larger than 75 gpm flow if pres- 


CHAIN SPROCKET 

..+ with taper bushings 
Features: Without reboring, 
these sprocket wheels can be se- 
curely mounted on a shaft, 
equivalent to a shrink fit. Action 
of the taper lock bushing assures 
tight fit within the full range of 
normal shafting tolerances. Set 
screws force and hold the split 
tapered bushing in the tapered 


VALVE ACTUATOR 
... designed as package unit 


Service: These actuators are.for 
the automatic operation of gate, 
plug, diaphragm, butterfly, pulp 
stock and other flow control 
valves and are mounted directly 
on the valve without need for 
outside support. This package 


PRESSURE TRANSDUCER 
...0 to .05 psi range 
Designation: Model P 97 
Features: Designed for the 
measurement of differential or 
gage pressure in the range of 
0-05 psi. The output of this 
model pressure transducer is 3.5 
millivolts per volt full scale open 
circuit. A wide variety of com- 


sure drop from zero to full flow 
is allowed to drop more than 15 
percent. 
Sizes: Weighing 8 ounces and 
measuring 154 x 1 15/16 x 221/32 
inches, it takes inlet pressures 
up to 2000 psi, has adjustable 
output pressure from 50-300 psi. 
The Aro Equipment Company 
Bryan, Ohio 
Circle 203 on Reader Service Card 


bore of the sprocket wheel, caus- 
ing it to lock tightly on to the 
shaft. The full length of the 
bushing supports the sprocket 
on the shaft. 

Sizes: Sprocket wheels with ta- 
per lock bushings are available 
for %, %, 4%, 1 and 1% inch 
pitch single width chains. 

Link Belt Company 
Chicago, Illinois 
Circle 204 on Reader Service Card 


unit is for installation directly on 
the valve in service. Operated 
by air, gas, oil, water or steam, 
they feature power operation 
and direct or remote control. 
Ledeen Manufacturing Co. 
Los Angeles, California 
Circle 205 on Reader Service Card 


mercially available recording, in- 
dicating and controlling instru- 
ments .cay be operated success- 
fully with this transducer. It is 
useful in the investigation of 
both static and dynamic pres- 
sures. 
Statham Laboratories, Inc. 
, Les Angeles, California 
Circle 206 on Reader Service Card 
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Eliminates Interlocking 


ULSE SWITCH 


for AIR-HYDRAULIC CONTROLS 






Switches and Complicated 


Actuating Dogs 








SIMPLIFIES CIRCUITS 


Only two Electro-Snap Impulse Switches and a double 
solenoid valve are needed to automatically open and close 
the air vise on this drill press, for example. Work posi- 
tioned against Impulse Switch “a” closes vise by pulsing 
and momentarily energizing solenoid circuit “A”. Rais- 
ing drill after use operates second Impulse Switch “b” to 
pulse solenoid circuit “B” and open vise. No interlock 
switches, timers or relays. 


MORE DEPENDABLE CONTROL 


Troublesome one-way dogs can be eliminated. Special 
cams and long actuating travel are not required. No 
delicate adjustments. 








LOWER COST, LOWER MAINTENANCE 


With Impulse Switches, fewer switches are necessary. 
Electro-Snap Impulse Switches are $12 to $25 cheaper 
than timers and other switches which can do the same 
job. Simplicity of controls makes maintenance easy. You 
don’t need engineers or electronic specialists. 


FASTER AUTOMATIC OPERATION 


Automatic machines can run faster because cycles can be 
more closely sequenced. There’s no delay due to timer 
tolerances or extra machine motions to actuate interlock 
switches. 


TRY THIS NEW SWITCH 
ON YOUR CONTROL JOB 





SPECIFICATIONS 


Housing—Switch and actuating mechanism enclosed in 
di t case. Splash-proof boot protects actu- 





ator plunger. 


Pretravel 0.05”. 





Operating Force 312 Ibs. 


Wire Outlet—Integral conduit boss with standard 4” 
—14 standard pipe thread. ES4-KM2 5/16” 1/8” 

Mounting—Two No. 8 screws through case. 

Capacity—UL rated at 10 amps, 125/250v AC. 


Movement Differential 0.022”. 


MODEL NO. Overtravel 








On Period (or in. 
of plunger travel) 





ES4-KM1 3/8” 1/16” 








ES4-KM3 1/4” 3/16” 





ES4-KM6 1/16” 3/8" 





FLECTEO guar 





4224 WEST LAKE STREET 


ELECTRO-SNAP SWITCH AND MFG. COMPANY 


CHICAGO 24, ILLINOIS 
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Heavy Duty 
High Pressure 


Triplex Pumps 


Case History AG: For nine years the 
Kobe Triplex in Plastic and Rubber 
Products’ (Parco “O” rings) Los Angeles 
plant has operated 36 presses at 2800 
p.s.i., 24 hours a day, 5 days a week. 


Never a Shut-Down 


Superintendent of Maintenance, J. J. 
O'Connor, reports that the pump has 
never been shut down for maintenance. 
Each year when the plant has closed for 
vacation he has inspected and replaced 
worn parts. However, there has never 
been a complete overhaul on the pump. 


Another Triplex ordered 
for Houston Parco Plant 


Best indication of Parco satisfaction with 
the Kobe Triplex is specification by the 
Company of another unit in their nearly- 
completed Houston plant. 


Features: 
® Pressures — To 5,000 psi (standard) 
To 20,000 psi (special) 
® Volumes —To 60 g.p.m. 
® Power Ratings — 15, 30, and 50 H.P. 
@ Integral Double Reduction Gears 
® Integral Electric Drive (Optional) 
® Easily interchanged 
Plungers and Liners 










Write for Bulletin 


KOBE INC., Division of 
Dresser Equipment Co., 
615 NBC Bidg., 815 
Superior Ave., N.E. 
Cleveland 14, Ohio 


i Division of Dresser Equipment Co. 


Plant: Huntington Park, Calif. — Representatives 
in CLEVELAND, Pittsburgh, New York, Houston, 
Okiahoma City. 
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New Products 








HYDRAULIC POWER UNIT 

. « + has hi-lo pumps 
Designation: Hydrau-Power- 
Pak. 
Features: A compact high- low 
hydraulic power unit with an 
exclusive feature which elimi- 
nates piping, screwed connec- 
tions, unnecessary valves, and 
permits the repair or replace- 
ment of valves with a minimum 
of down time and maintenance 
costs. 
Construction: A solenoid con- 
trolled operating valve for auto- 





matic presses as optional equip- 
ment, is engineered in capacities 
from 5 gpm to 50 gpm on the 
low pressure side and from ¥% 
gpm to 6 gpm on the high pres- 
sure side; pressure to 10,000 psi. 
The reservoir is sturdily con- 
structed of welded steel. Relief 
valve, check valve, reservoir fil- 
ter, air breather and filter, and 
a large easy reading dial are 
standard equipment. 


Clifton Hydraulic Press Co. 
Clifton, New Jersey 
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PILOT-OPERATED VALVES 
...» for pneumatic systems 


Designation: Model V Type R 
Design: The type R master 
valve unit embodies a slide valve 
linked to a balanced piston with 
line pressure maintained on the 
inside, as well as on both ends 
of the piston. Exhausting air 
from either end of the piston by 
means of 2-way bleeder valves 
causes pressure on opposite end 
to shift the valve. Valve position 
is maintained until the air from 


eee 


Continued 


the opposite end is bled. 

Features: Their simple design 
and construction are coupled 
with wide adaptability, small 





size and unusually light weight 
due to their all-aluminum con- 
struction. The valve can be pilot 
operated by cam, hand or foot 
control poppets, or by solenoid 
pilots. 

Sizes: Available in 4, %, ¥% 
and 1 inch pipe. 

Galland-Henning Mfg. Co. 


Nopak Division 
Milwaukee, Wisconsin 
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HYDRAULIC PUMPS 

. +. With integral motor drive 
Designation: LA and LB Series 
Features: Because these pumps 
are independently powered, they 
may be installed at the most 
convenient location in a system. 
A wide selection of porting ar- 
rangements simplifies plumbing. 
Motor and pump are combined 





on one standard motor base to 
reduce installation time. 

Capacities: Range from .25 gpm 
to 4.5 gpm at 100 psi. Maximum 
working pressures may be in- 
creased to 200 psi with power 
requirements not to exceed % 
hp. Optional internal relief 
valves make it possible to vary 


APPLIED HYDRAULICS 























relief pressures between 50 and 
200 psi with a simple manual 
adjustment. 

Applications: Units may be 
readily adapted to pressure lu- 
brication systems, lift systems, 
low pressure hydraulic systems 
and other uses. 


Webster Electric Company 
Racine, Wisconsin 
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TEST FIXTURE 
. . « for tubing 


Service: Provides for the check- 
ing of four tube assemblies at 
a time. The cycle consists of 
loading the four tube assemblies 
and clamping them in position; 





lowering the fixture into water 
tank; admitting air into the 
tubes under 80-100 psi pressure 
—any leaks will be indicated by 
bubbles in the water. The equip- 
ment includes stand, tank, filter, 
regulator and fittings. 


J. N. Fauver Co., Inc. 
Detroit, Michigan 
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LIMIT SWITCHES 
-. + for valve actuation 


Design : These switches have 
spring loaded, hinged roller arm 
actuators. One design has 3/16 
inch diameter roller and the oth- 
er ¥g inch diameter roller. They 
are particularly useful in pro- 
viding an electrical impulse to 
relays or solenoids from one di- 
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if You Use HYDRAULICS 
You Need This Folder 
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Warner's Extension Power Brake Valve, shown above, has 
an exclusive hydraulic feed-back feature to give the pilot 
immediate warning in event of hydraulic system failure. 
This compact, lightweight, space-saving valve is adaptable 
to a wide range of system and brake pressures. 


Warner is qualified by experience and facilities for the design 
and production of critical hydraulic equipment for a wide range 
of uses. Warner engineers will welcome an opportunity to assist 
you in the development of special hydraulic equipment to meet 
your particular requirements. 

Write for your copy of the illustrated folder shown above 
describing typical examples of Warner precision hydraulic 
equipment. 


CF” pivision OF DETROIT HARVESTER CO. OF N.Y. INC. 
21535 GROESBECK HIGHWAY « P.O. BOX 3886 « DETROIT 5, MICHIGAN 


DESIGNERS AND MANUFACTURERS OF PUMPS « VALVES « ACTUATORS 
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Oil submerged or enclosed types with Hydrau- 


lic pressure control variable 
maximum. Pressures up to 7,000 P.S.I. Quan- 
tities up to 150 G.P.M. 


ARBOR 
PRESSES 


Completely self-con- 
tained units incorporat- 
ing Finney Hydraulic 
Equipment—including 
the Greer-Mercier Hy- 
dro-pneumatic accumu- 
lator—and ready for 
immediate operation. 
Variable pressure con- 
trol. Adjustable stroke 
mechanism. 









from zero to 


VALVES 


All types up to 
2"" capacity 
and 7,000 
P.S.1. working 
pressure for oil 
operation. 


Write today for full details and lists. 


FINNEY PRESSES Ltd. 


Berkley St. Birmingham, 1. Eng. 


‘Phone MiDiand 3795. 


Cables: “FINHYD BIRMINGHAM.” 
A 
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rection only of a reciprocating 
movement. : 

Features: These snap-action 
switches are designed for one- 
way actuation by cams, dogs or 





slides. Each of the switches is 
available with either solder lug 
terminals or screw terminals. 
They are listed by Underwriters 
Laboratories for 15 amperes, 
125, 250 or 460 volts, a-c; % 
ampere, 125 volts, d-c; %4 am- 
pere, 250 volts, d-c. 
Minneapolis-Honeywell Regulator Co. 

Micro Division 

Freeport, Illinois 
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SAFETY VENT 
» +. prevents explosion of drums 


Designation: Vent-A-Drum 
Safety Vent, Model C. 

Construction: Contains 23 func- 
tioning parts, each set firmly in 
place and needing no adjust- 
ments or replacements. It 
weighs less than 2 pounds and 





measures about 3% inches high. 
Features: Easily screwed into 





Continued 


the bung opening of a standard 
50 gallon drum by hand. It per- 
mits entry of air into drum 
when liquid contracts or is being 
withdrawn; allows air to escape 
slowly when normal tempera- 
ture causes liquid to expand; 
relieves excess pressure quickly 
when fire or unusual heat causes 
liquids to build up vapor pres- 
sure. Automatically resets and 
shuts off flow of vapor as soon 
as pressure’ is relieved. Fire 
screens inside the unit prevent 
entry of fire into the drum, and 
should the drum turn over, it 
automatically seals off all flow 
of vapor or liquid. 
Application: To control and pre- 
vent explosions caused by pres- 
sure expansion in 50 gallon met- 
al drums containing flammable 
liquids. 


Central Safety Equipment Company 
Philadelphia, Pennsylvania 
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RIBBON FILTER ELEMENT 

... available for oil filtration 
Design: Made of phenolic-resin 
impregnated cellulose this filter 
requires no special back-up sup- 





© i. 


port and is simple and inexpen- 
sive to install. Ribbon elements 
are permanent type filters, with 
high flow rate in either direction 
and are easily cleaned. 

Sizes: Ribbon units are available 
in diameters from % to 6 inches 
in any required length with fil- 
tration rated at 40 microns (.0016 
inches). 

Bendix Skinner Division 


Bendix Aviation Corporation 
Detroit, Michigan 
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HOSE FITTING \ 
... has new sealing principle 


Designation: Little Gem Fit- 





| ting. : , 
Features: The design of this fit- 

| ting is such that the reinforcing | 

| braid of the hose alone is | 

| clamped, while the fluid-tight 


seal is accomplished by separat- | 
ing the inner tube from the braid | 
and using it as a lip seal in an | 
annular chamber. This fitting is | 
























24730 BLOWER CLUTCH SELECTOR VALVE 
‘or use on Pratt & Whitney R-2800 engine. 


Controls operation of two-speed super- 
charger. Electrical control is positive in 
ction. Current failure returns valve to nor- 


mal position, placing supercharger in low 
gear. 
Weight: 2.2 yin, 





assembled in the same manner E N G l N E AC C E SS 0 RI ES 


as all Aeroquip fittings without Precision-Built ...Performance-Proved... 
prior preparation of the hose- 


end, because the separation of USED BY MAJOR AIRLINES AND 
the inner tube takes place auto- AIRFRAME MANUFACTURERS 


matically during assembly. The Valves and actuators you can specify with 
main advantage of this fitting confidence. Provide fail-safe operation in 


lies in the reduction of compres- case of electrical failure. Light weight. 


sion of the rubber or rubber-like 
inner tube. 








Operating fluid: Engine Oil. 


| Duty: Continuous | 
er ne ' , ee 24793 SUPERCHARGER CONTROL ACTUATOR 
Application : For use on aircraft | Solenoid: Single-coil, internally grounded. For use on Wright R3350-30 engine. 

) jet engines on which Aeroquip | Electrical Range: 18 to 30 volts dc. Provides Positive control of two-speed super- 

78 @ ° . cnarger wi compiete immun 0 pressure 

| anti-icing hose lines convey hot | Current drain: 0.5 amp at 24 volts. surges in the operating fluid. Durable and 
air at temperatures up to 450 | Corrosion een ge ib 
degrees F. | resistant ss thsctivg: 























construction. . 


Aeroquip Corporation 
Jackson, Michigan | 
| 
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SYNCHRONOUS TIMING 
MOTOR | 


’ — =e many output speeds | 26153 SUPERCHARGER CONTROL 
Designation: Model 50 Series. | ager 


For use on Pratt & Whitney 
R4360-63 engine. 





Features: Oil retaining discs 








thi : . Directs oil flow from pressure 
which trap a supply of oil at all supply to high blower. Rated 25805 SUPERCHARGER ACTUATOR 
flow—9 gpm. For use on Wright R1820-103 engine. 
Built-in stamina provides Converts hydraulic pressure to mechanical 
’ dependable performance under push-pull actuation. Electrically controlled. 
extreme vibration conditions. Combines reliable operation with proven 
Weight: 1.9 Ib. ° design ... rugged construction. 
Weight: 1.95 Ib. 









ADEL produces a complete line of Aircraft HYDRAULIC 














| Write for new, descrip- & PNEUMATIC CONTROL EQUIPMENT, HEATER, ANTI-ICING & 
tive Brochure containing FUEL SYSTEM EQUIPMENJ, ENGINE ACCESSORIES AND LINE 
detailed information on 

ADEL's line of Aircraft 


Equipment and facili- 
ties. Address ADEL 


| — 
| __ DIVISION, GENERAL wer HE WORLD OVER 
| 





METALS CORPORATION, 
10757 Van Owen St., 
Burbank, Calif. 


bearing surfaces so effectively 
ee the oil positively cannot 
eak out of the die cast housing. 
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GREER TOPICS 





Functions and Applications 
of the Greer Accumulator 


Bunell’s automatic cylinder trimming and forming machine ineorporates two Greer ac- 
cumulators to cut motorpump unit size by 50%. Slashed cost $600, weight 400 pounds 
and saved substantial floor space. Simpler circuit used few fittings for less maintenance. 


How Greer Accumulators 
Reduce Power Requirements 


ee 


Kreuger’s huge Insert Valve Press uses 4 
Greer accumulators to supply power needed 
to insert valves in auto cylinder blocks. The 
Greer accumulator reduced motor and pump 
requirements and assured the smooth, even 
flow of oil under pressure on circuit demand. 


Greer Hydro-Pneumatic Accumulators 
have many other diversified functions 


(1) Pressure storage cham- 
ber for main, auxiliary and 
emergency power (2) Press- 
ure-volume compensator for 
leakage and temperature 
(3) Dispenser of fluids and 
lubricants (4) Transfer- 
barrier for fluids and gases 
(5) Shock absorber for line 
shock and pump pulsation. 
Precision engineered to 
make any hydraulic system 
better! Complete data and 
diagrams in Brochure 301. 
Write for your free copy. 


U.S. PATENTS UNDER OLAER LICENSES 








They store tremendous power in 
small space—deliver it instantly 
on demand of hydraulic system 


As a primary source of hydraulic 
power where the work cycle does 
not depend on the flow of the pump 
or as auxiliary power in intermit- 
tent duty systems, the Greer accum- 
ulator has its most dramatic effects. 
In these applications, the Greer ac- 
cumulator can save a great deal of 
power, reduce size and cost of 
equipment, and develop a much 
more efficient hydraulic circuit. 

This compact and economical 
power package, with its unmatched 
ability to store power in small 
space, accumulates energy from the 
pump and delivers it instantly as 
required by the circuit, permitting 
small motors to do the work of big 
ones. For practical applications, 
read about the installation of Greer 
accumulators on the equipment as 
shown in photographs above and 
on left. 

Greer’s staff of expert hydraulic 
engineers are available for a discus- 
sion of your problem without obli- 
gation. Call or write Greer today. 


ACCUMULATORS 





Greer Hydraulics Inc. 454 Eighteenth Street, Brooklyn 15, New York 


Field Offices: 1908 West Cermak Road, Chicago, Illinois * 25 South Main Street, Dayton, Ohio 


2832 East Grand Boulevard, Detroit, Michigan * 


and sales representatives in all principal cities 
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Cut gears and pinions through. 
out; highly polished spindles: 
50 percent more bearing surface 
than previous motors of this 
type and positive positioning 
and locking of stator and rotor 
assemblies. 

Specifications: Available in un- 
directional or reversible models 
in a wide variety of output 
speeds from 1/6 rpm 1800 rpm 
and for operating voltages from 
6 to 550 volts AC. Has torque 
rating of 40 inch ounces at 1 
rpm. 

Hagen Manufacturing Company, Inc. 

Moline, Illinois 
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VEE SEALS 
. . + have wide temperature 
range 


Designation: Series S-2500 

Features: The packing is self 
sealing and self adjusting at 
finger tip gland pressures due 
to its vee construction. Upon 
application of hydraulic pressure 
the seal expands even with very 
low gland pressure against the 





stuffing box and inward against 
the stem for tight sealing with 
minimum friction. The packing 
is more flexible and resilient 
than other designs. Useful tem- 
peratures range from minus 110 
degrees F to plus 500 degrees F, 
Applications: For maintenance, 
original equipment use and for 
replacement of stuffing box seal. 
W. S. Shamban & Co. 
Culver City, California 
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LUBRICATION UNIT 

_.. for machine applications 
Designation: Model DC-20 
Features: This unit is designed 
primaril} for the lubrication of 
single mi: ichines. All parts in- 
cluding the % hp motor and 
V-belt drive are mounted on one 
common bedplate. This unit may 
be located at any convenient 





place to supply the automatic 
delivery of lubricant. 

Capacities: The unit is powered 
by a 4 hp ac motor, 1750 rpm 
(60 cycle) through a 3 to 1 ratio 
V-belt drive. At this motor 
speed the pump delivery rate is 
approximately 1.5 fluid ounces 
per minute. Either a single 
phase or a three phase, 25, 50 
or 60 cycle motor can be accom- 
modated, although a 110 volt, 
single phase motor is preferred 
for simplicity. 

The Farval Corporation 
Cleveland, Ohio 
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OILER AND FILTER 
. . » for air lines 


Designation: Air-Speed Wil- 
liams Pneumatic Lubricator. 
Design: Basically constructed of 





aluminum, this lubricator has no 
moving working parts. The oil- 
flow however, can be increased 
or decreased to desired require- 
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A fuel flow distributor for the Westinghouse J-40 jet engine is checked for accurate and 
dependable performance by an expert inspector. Greer precision-engineered and built 
the test machine above to meet the precise test requirements of Westinghouse. 


Westinghouse Jet Engines 
Under Rigid Quality Control 





Greer Hydraulic Control Pump Test Stand 
meets the high quality control standards 
required at Westinghouse. Components are 
inspected under simulated flight conditions. 


Westinghouse lube pump for J-40 jet engine 
gets thorough inspection with Greer built 
test stand. Accurate readings from meters 
and gauges decide components dependability. 


Greer Hydraulics Inc. 454 Eighteenth Street, bron 15, New York 


Field Offices: 1908 West Cermak Road, Chicago, Illinois * 25 South Main Street, Dayton, Ohio 


: 2832 East Grand Boulevard, Detroit, Michigan * 





Greer Test Equipment 
subjects jet components 
to rigorous inspection 

A thorough quality control system 
is maintained at Westinghouse to 
make sure each J-34 and J-40 jet 
engine component will stand up in 
use. These complex parts are put 
through gruelling tests under simu- 
lated flight conditions to ferret out 
weaknesses and determine air 
worthiness. The test equipment must 
give a true picture of performance. 

That is why Westinghouse 
chooses Greer. Because Greer test 
machines are precision-engineered 
to give the same accurate, depend- 
able results regardless of place, con- 
ditions or operator. Greer equip- 
ment is in use the world over by 
leading aircraft manufacturers and 
airlines. 

Greer designs and builds to meet 
your out-of-ordinary test require- 
ments, and in addition, has a com- 
plete standard line of machines to 
check all systems of all aircraft—so 
standardized they can be ordered 
directly from our catalog. 








and sales representatives in all principal cities 
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OFFICIAL U. S. NAVY PHOTO TAKEN OFF OAHU, HAWA 


UP FROM THE SEA comes fabulous 
Motor Stamina for Industry! 


Over half a century of service aboard U.S. Navy submarines 
— where dependability means life itself —has bred tremen- 
dous stamina into ELECTRO DYNAMIC industrial motors. 
This inheritance of extra dependability, proved during years 
of gruelling duty under the 


. : One-piece Extra large 
sea, explains the amazing per- ss “tree-flo” oir 
formance records being es- fromes. chonnels. 





~ 


tablished by E.D. motors in 
industry today. 


From 1 to 250 h.p. 


(N.E.M.A. STANDARDS) 


WRITE TODAY FOR 
CATALOGUE 
NO, 980 








Permanently Liberal size 
aligned cast grease lubri- 
iron brackets, cated bearings. 


Also a complete line of Direct Current motors and generators 


ELECTRO @ DYNAMIC 


DIVISION OF GENERAL DYNAMICS CORPORATION 
BAYONNE, NEW JERSEY 


Circle 34 on Reader Service Card 


















New Products 





— 


ments by a simple needle-point 
adjustment. The filter section 
may be cleaned by removing a 
plug. Light weight Neoprene 
shock absorber O-ring mount- 
ings to permit dragging with 
the hose without damage or 
marring, and a non-breakable, 
clear-vision window to show at 
a glance when the oil supply 
needs replenishing. 
Application: For automatically 
lubricating pneumatic tools with 
oiled air. Fittings are adaptable 
to all standard size air lines. The 
device may also be used on a 
stationery machine line. 


Air Speed Tool Company 
Los Angeles, California 
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BLEEDER VALVE 
... for air and oil lines 


Design: This semi-automatic 
bleeder valve is spring loaded 
rotary type using a channeled, 
knife-edged cap that uncovers 
the bleed port with a twist of 
the external head. An internal 
spring snaps the valve closed 
when the head is released, and 
the knife-edge of the bleed-port 
cap shears off and cleans out any 


Pane 





i, 
so 
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entrainment caught at the bleed 
opening assuring a positive clo- 
sure and seal every time. The 
bleed outlet port is threaded, al- 
lowing installation of a hose or 
tube to carry off the bled fluid 
An internal O-ring prevents 
leakage around the connecting 
shaft. 

Applications: Designed for hy- 
draulic and pneumatic lines of 
any size or pressure. 


Greer Hydraulics, Inc. 
Brooklyn, New York 
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TUBE FLARER 
.. + for hydraulic systems 


Designation: Model 232A 
Design: Major working ele 
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ments of the power flarer are 
flaring center, spindle stops, vise 
and clamp die blocks, stop finger 
and variable speed control. 





Service: The unit produces per- 
fect, concentric, smooth-sur- 
faced, 37 degree tube flares for 
use with standard Tripl-lok and 
AN tube fittings. The flares meet 
the following standards: AN, 
JIC, SAE Hydraulic and ASME. 
The machine will flare the full 
range of standard tube wall 
thicknesses and all tube sizes 
from % through 2 inches outside 


diameter. Annealed seamless 
copper, aluminum, steel and 
stainless steel tubing are han- 
dled with ease. 


Parker Appliance Co. 
Cleveland, Ohio 
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PRESSURE SWITCH 
. . « has range of 15 
to 3000 psi 
Designation: Model 9612. 
Features: Piston type sensing 





element is not subject to fatigue 
and is therefore best suited for 
applications where millions of 
cycles are expected of the 
switch. A basic body kit may be 








__ Built better for inane service. 
_ Shock mounted to reduce self- 
destruction. 


Designed to meet J. I. 'C. spec- 
fications. 


Shock-absorbing bumpers cushion 
stroke, assure longer service life 


Silicon steel laminations give high 
efficiency 


ie ee 


bration — holds assembly firmly 
in alignment 


Hardened beryllium-copper plun- 
ger guide reduces friction and 
wear 


Heavy Formvar insulated magnet 
wire on high flow point molded 
nylon bobbin 


> INDUSTRIAL 
we NS SS souenois 


Four to emote: pounds—push 
orpull, 


Stroke to one irich maximum. 
A. ¢. or.D. C. models. 





‘Special solenoid problems rere to your‘needs. 


2435 HILTON ROAD 
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@ Since 1926 « In the application, design 
and facture—pumps, separators, 
hydraulic accessories. 





EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


What’s 
your 
problem? 


higher pumping 
speeds? 
tolerance of 


particle-laden 
liquids? 


peak siiction for 
primary ‘pumps? 




















the Kraissl -50 
Roller Pump 


- is unmatched for de- 
pendable performance 
' on every one of those 
counts. 


Bulletin A-1330 has full 
data . .. write for it. 
The roller-rotor design 
easily handles particles 
that would jam more 
tightly-fitted mechan- 
isms — reduces cavita- 
tion, allowing higher 
speed operation*—de- 
velops high suction 
characteristics. 





*Roller mechanisms per- 
mit higher speeds with 
any oil than most dis- 
placement designs. 


KARAISSL* 


305 Williams Ave., Hackensack 
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from 15 to 3000 psi and actuating 
an electrical circuit on increas- 
ing or décreasing pressure. 


converted to changing service 
requirements by means of inter- 
changeable fitting kits. The 
mounting bracket fits around the 
neck of the unit and may be ro- 
tated a full 360 degrees as well 
as moved up and down. The 
switch may be mounted in any 
position and is not sensitive to 
vibration or line surges. 

Specifications: Adjustable range 


Barksdale Valves 
Los Angeles, California 
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WATER-OIL SEPARATOR 
. « « for vacuum and hydraulic 
systems 


Designation: Dri-Pure 





What FEATURES Do 
YOU WANT in a 


UNIVERSAL JOINT! 


Maximum strength and 
bearing surface 


M Quick-acting, dependable 


response 
Long service—life 
Optimum operating angle 
Close quarter operation 
Accurate surface grinding 
High concentricity 


oe ee 


Minimum weight 








Available in 13 standard sizes—diameters '/," to 4"— 
bores !/," to 2"—lengths 2" to 1054". 


Write now for catalog and prices = 





LOVEJOY FLEXIBLE COUPLING COMPANY 


5037 W. LAKE STREET, CHICAGO 44, ILLINOIS 


Manufacturers of flexible couplings, universal joints, variable speed pulleys and variable speed 
transmissions. 
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Design: Two filtering comparp. 
ments using Palconia (celluloge 
fibre) and Cranite (fullers earth) 
filtering media, plus a thermo. 
statically controlled heating ang 
settling tank. Passage of the oj 
through these sections effects 
the oil filtration and water sepa- 
ration. Quick-opening lids over 
both filtering compartments of. 
fer access to handy, interchange. 
able filter cartridges, replaceable 
at intervals depending on the 
degree of oil contamination, 
Heater unit may be connected 
to any convenient electrical out. 
let. 

Features: This unit eliminates 
changing or discarding of oil, 
enables pump to pull a high vae- 
uum without oil change or dry- 
ing out maintenance. Oil is kept 
clean, dry, safe to use indefinite. 


ly. 





























Application: Can be hooked up 
to service One or more vacuum 
pumps depending on the applica- 
tion. Unit is also available for 
turbines and hydraulic systems. 







Honan-Crane Corporation 
Lebanon, Indiana 
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RELIEF VALVE 
..+ remotely operated 


Design: The valve is a pilot type 
relief valve with an internal pilot 


















valve and provision for connect 
ing one or more external pilot 
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emill® Libs % “3 7 For medium- — Replaceable 
pressure systems 4 bg . pressure systems element type, 







tes in military and ; for hydraulic 
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Eliminate the chief cause 
of valve and cylinder failure 








with 
PurOLator Gg Firrers 


Kivu CONTAMINANTS, such as sludge, oxidation products 
and metal particles, are among the worst enemies of 


) ae to dependable performance in hydraulic systems . . . a fact 
. hae “a , \ that merits consideration in the design stage. 

ae be By including efficient Purolator* filters in all lines 

> Fee aircraft ! containing precision valves and actuators, you insure 

b Dydrouiic systems equipment against the stoppage and excessive wear that 





so often result from hydraulic fluid contamination. 

Purolator filters, designed especially for hydraulic 
service, are available in a wide range of types and capacities 
to meet any requirement in new and existing equipment, 
both military and commercial. 

And remember . . . whenever you specify Purolator, 
your choice is backed by the world’s largest filter research 
and engineering laboratories, plus the world’s largest 
specialized filter production facilities. 

Send for the latest Purolator Filter Catalog, listing more 
than thirty different types, including A & N approved. 


# 
} 5 





















Purolator Products, Inc., Rahway, New Jersey and Torento, Ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles 







es 


PUROLATOR , i 


For OW-pressure 


pct | : WORLDS FINEST , CL’ FILTER 
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by AIR CONVERSION RESEARCH 
= 


a high quality 
low maintenance cost 
pressure regulator 


it’s light! 
it's strong! 
it's made 
of A.C.R.’s 


new miracle 
alloy... 


VOLIDIUM! 


Available in both 
Non-Bleeding and 
Self-Bleeding models 
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Gentlemen: Please send me full infor- 
mation about a@¢ro regulators. Dept. AH 
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‘ below, right or left'of the drive 








New Products 





valves. Generally, the internal 
pilot valve is set at the maxi- 
mum rating of the pump or ma- 
chine and the external pilot 
valve is adjusted to suit the op- 
eration, being performed. It is 
necessary that the internal pilot 
valve close without leakage. 

Features >Relief pressure is con- 
stant and not noticeably effected 





by flow, temperature or oil vis- | 
cosity. No warm-up time is re- | 
quired. Cracking pressure is 90 | 
percent or more of maximum 
relief, pressure. Additional fea- 
tures of the units are light 
weight, compact design for easy | 


installation, trouble-free service 
and noiseless operation. 


Fluid Controls, Inc. | 
Mentor, Ohio 
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MOTOREDUCER 
.». with off-set shaft 


Design: This unit includes oil 
bath lubrication of all gears, 
quiet running through the use 
of helical gears, and transmis- 
sion of lateral load stresses di- 
rectly to the motor’s mounting 
base. This is accomplished by 


Fe tae 





locating the great train immedi- 
ately adjacent to the vertical 
centerline of the base. The off- 
set shaft motoreducer is termed 
a single reduction. unit, in that 
it converts the motor’s high 
speed into a low-speed, high 
torque in one step. 

Features: Great mounting and 
power-take-off versatility is pro- 
vided by this speed reducer. By 
simply rotating the endbell, the 
unit’s output shaft:can be con- 
nected to the load either above, 


motor. Capacities: The unit is 
available in hp ratings from % 

















through 5 hp and in output 


DEPENDABLE 


PRESSURE 
RECORDING 
...even in 
cycling 
service 







Pressures which vary 
widely and rapidly 
can now be meas- 
ured with sustained 
high precision. The 
new Foxboro Heavy 
Duty Helical Element 
(illustrated) also per- 
mits high scale ex- 
pansion, and pro- 
vides high over- 
range protection. It is 
available in full- or 
expanded-scale ranges be- 
tween 0-50 psig and 0-80,000 
psig. Type 316 Stainless Steel 
construction gives best prac 
tical resistance to corrosion. 
Diaphragm, spiral, helical, 
bourdon,.and bellows-type, ele 
ments, of phosphor bronze, be- 
ryllium copper, Ni-Span alloy, | 
or Type 316 Stainless Steel, 
make the Foxboro line of Indi- 
cating, Recording, Controlling, 
and Transmitting Pressure In- 
struments the most complete 
available. Round or rectangular 
cases. For specific information: 
on: your problem, write 
Foxboro Conipany, 219 Norfolk 
Street, Foxboro, Mass., U.S.A. 


FOXBORO 
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speeds from 190 through 520 
m. Additional versatility is 
provide: through the use of 
fuid-sha‘t, slip-ring, squirrel 
cage an multi-speed motors. 
Reuland Electric Co. 
Alhambra, California 
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SOLENOID SHUT OFF VALVES 
..- for 2000 psi service 


Construction: Valve models are 
available with ferrous and non- 
ferrous materials. All valves are 
packless. Materials are selected 
on the basis of operating pres- 
sures and temperatures. On the 
2000 psi type D1-BH, suitable 
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ior air and hydraulic oil service, 
the body is bar brass, cylinder 
stainless steel, piston brass, seat 
tenewable stainless steel, pilot 
brass, disc composition. Maxi- 
mum temperatures are 200 de- 
grees F. 

Sizes: 14 to 16 inches. 


Hoppe Engineering Co. 
Greensboro, Indiana 
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SOLENOID 
+++ Movement proportional to 
input 
Features: The solenoid in its air- 
craft application, operates in di- 
rect linear proportion to the am- 
plified energy produced by a 
thermocouple. However, the 
mechanism is applicable to other 
Systems requiring the propor- 
ional transfer of electrical en- 
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Now... assemblies with extra pull strength... 


withstand almost 2 tons 
without separating 


Resistoflex Hose Assembly 
in tension tester. Rate of 
jaw separation: 1° per 
minute. 4%” hose rated at 
3500 Ibs. pull; %” hose— 
2500 Ibs.: 4" hose-900 Ibs 








Medium-high working pressures also built into 
RESISTOFLEX INDUSTRIAL HYDRAULIC HOSE ASSEMBLIES 


Here is a 4%” hose assembly with enough pull strength to actually 
tow a trail-behind farm implement without snapping. This extra 
reserve proves two things. (1) The hose itself has the strength to 
resist hydraulic shocks and medium high pressures. (2) The 
fitting is on for good! 

Constructed with special compar tube, modern synthetic fibre 
braid reinforcement and newly developed, matched fittings, 
Resistoflex assemblies also provide these five other outstanding 
features that mean more hose value per dollar. 

1. High Burst Strengths—stay high even as hose working age in- 
creases. 9200 psi for 4%” hose; 8200 psi for 4%”; 7200 psi for 4%”. 

2. Long Impulse Life—virtually unlimited resistance to shock 
loads and impulse. Hose lasts longer. 

3. High Impact Strength—hose returns to original cross section 
after crushing load. 

4. Full Flow at Fittings—less than 5% reduction in cross section 
at crimp. 

5. No Gumming or Clogging—compar hose liner inert to all hy. 
draulic oils. 

For more information, write for Data Sheet MH-1. 





IMPROVE PERFORMANCE OF BACK-UP RINGS 


“Fluorofiex*-T” stress relieved spiral rings, made from 
Tefion ®, do a superior job of backing up “O” seals, 


especially at elevated temperatures ... they do not 
fray, and are chemically inert... n= | form a ss 
symmetrical ring when seated and uce friction an: 





increase life of the assembly. Write for data sheet FR-1. 
*Resistoflex Trade Mark 

















RESISTOFLEX ......:0 


Belleville 9, New Jersey 


SPECIALLY ENGINEERED FLEXIBLE RESISTANT PRODUCTS FOR INDUSTRY 
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ergy to linear mechanical move- 
ment. To meet specific needs, 
the solenoid can be produced 
with mechanical and electrical 
modifications. 





Applications: For jet aircraft 
fuel control systems and other 
commercial and military uses. 


Connecticut Telephone & Electric 


orp. 
Meriden, Connecticut 
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GREASE 
. « « for low temperatures 


Features: A highly versatile 
grease which permits the effi- 
cient operation of aircraft acces- 
sories in ambient temperatures 


Continued 


ranging from minus 100 to plus 
250 degrees F° has been de- 
veloped to accommodate the ex- 
treme conditions encountered in 
long-range stratospheric flight. 
Application: Grease is used to 
lubricate anti-friction bearings, 
gears, rolling and sliding equip- 
ment having very low motivat- 
ing power, some types of elec- 
tronic equipment, instruments 
and small actuators where starts 
at temperatures as low as minus 
100 degrees F may be required. 


The Texas Company 
New York, N. Y. 
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HYDRAULIC COUPLING 
.-. quick disconnect design 


Designation: Inst-o-matic 
Features: There are two models, 


. both of which feature the quick- 


disconnect principle. The manu- 
ally operated model can be dis- 
connected instantly with a pull 
and connected with a push-pull. 
The automatic model can be set 


to disconnect automatically at 
any desired load weight, or it 
can be set to disconnect at a 
predetermined system pressure. 





Construction: It uses a double 
seal which helps make it vibra- 
tion proof. For safety and to 
minimize leakage when discon- 
necting, both O-rings and flat 
gasket-type seals are used. 
When connecting, the nipple is 
sealed by the O-ring before the 
valves start to open, then sealed 
on the flat gasket for final seal. 
Applications: Is used in many 
branches of industry, such as 
aircraft, farm implement, auto- 
motive, and railroad. 


E. B. Wiggins Oil Tool Co. 
Les Angeles 23, California 
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CARDWELL HYDRAULIC PUMPS 
are designed to J.1.C.* standards 





*JOINT INDUSTRY CONFERENCE-—A group of 
hydraulic scientists appointed by the industry to estab- 





lish and perfect design and performance standards. 


ge CARDWELL macuine company 


FRANKLIN AT 19th STREET, RICHMOND 11, VA. 
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Here is what it means to you: 


1. COMPLETELY SEALED TANK 

2. SUBPLATE MOUNTING OF COMPONENTS 
3. “OFF THE FLOOR” CONSTRUCTION 

4. FILTER ACCESSIBLE FOR CLEANING 

8. “QUICK CHANGE” DRAIN VALVE 


You will get all these advantages with traditional 
quality when you buy Cardwell Hydraulic Power 
Pumps to operate all your presses. Cardwell 
Hydraulic Pumps are available in a wide range of 


PSI 


(Pressure 
Ranges) 


GPM 
(Gallons 
Per Minute) 


HP 
(Horse- 
power) 





S24 A CARDWELL TRADITION SINCE 1829 
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@ Shown above is one of the world’s 
largest injection molding machines, re- 
cently installed by the General Machine 
Tool and Die Company, Walled Lake, 
Michigan. The machine has a 1500-ton 
clamp, a plasticizing capacity of more 
than 300 pounds of material per hour, and 
can accommodate molds as large as 4 x 6 
ft. in size, 

The General Machine Tool and Die 
Company, pioneer of the injection mold- 
ing process of plastic forming, uses the 
new giant injection machine to produce 
refrigerator door panels. Forming one 
entire panel per injection, this Operation 
Big Squeeze” pioneers another impor- 
tant advance in injection molding. 


In the hydraulic system of this great 
machine, as in ten other injection presses 
operated by the General Machine Tool 
and Die Company, Sranom Industrial 
Oil has played a significant role. With- 
Standing severe conditions of heat and 








Cutting hydraulic maintenance on... 
operation big squeeze 


STANOIL 


TRADE MARK 


Industrial Oil 


pressure, Stanom has kept hydraulic 
systems clean and permitted efficient 
operation of units at all times. Mainte- 
nance has been kept to a minimum. 
Find how Sranor can benefit you by 
discussing this multi-purpose oil with the 
Standard Oil lubrication specialist serving 
your section of the Midwest. Phone your 
local Standard Oil office. Or, write: 
Standard Oil Company, 910 South 
Michigan Ave., Chicago 80, IIl. 





STANDARD OIL COMPANY (STANDARD 












Send for this 
booklet... 


See what STANOIL 
offers you... 


You'll find the means to significant 
savings in this booklet. It describes 
the important qualities of STANOIL 
Industrial Oil and the resultant 
benefits which have made this 
multi-purpose oil the choice of 
midwest manufacturers for a host 
of lubricating jobs. Discover how 
STanoi. will give you superior 
protection through its unique com- 
bination of six outstanding charac- 
teristics, including high stability 
and effective rust prevention. Find 
how STANOIL can simplify stock, 
storage, and inventory in your 
plant by replacing special-purpose 
oils in a wide variety of equip- 
ment. Ask the Standard lubrica- 
tion specialist from your nearby 
Standard Oil office for this booklet, 
or write: Standard Oil Company 
(Indiana) , 910 South Michi- 

gan Avenue, Chicago 
80, Illinois. 


(Indiana) 



























Leading 
Hydraulic 
Manufacturers 
Are Using 


to Cut Costs 
and Obtain 
Permanent Trouble-Free Operation 


Almo has perfected the manifold method of chan- 
nelling hydraulic fluids at high pressures after 
years of research and can apply it to your equip- 
ment. Send a diagram of one of your present 
hydraulic circuits. Without obligation we will return 
an Almo Manifold diagram demonstrating how 
the job can be completely simplified. 





This moze of piping and 
tubing, all subject to fail- 
vre resulting from vibro- 
tion and deterioration, 
can be eliminated and 
made as compact and 
simple os the unit illus 
trated above 


Write for our new brochure 


ALMO TOOL 


co. 
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Servomechanisms 


Continued from page 60 





that any change of the input causes the motor to drive 
the feedback transducer in the direction which wil] 
tend to cancel this input change, and reduce the error 


. to zero. When the null point is reached, the controller 


output drops to zero, producing no driving force from 
the motor. However, inertia of the moving parts causes 
the system to coast beyond the null, where a reverse 





NOMENCLATURE 


or controller, is the power 
device (hydraulic follower, 
valve, air vane, relay or elec- 
tronic amplifier) in a servo 
circuit which drives the mo- 
tor. It is designed to drive the 
motor from the largest toler-, 
able error without excessively 
overloading the input. 

the input signal before or * 
without a feedback connec- 
tion. When no feedback is in 
the circuit, the system is - 
called an open loop remote 
control system, which is not 
a servomechanism. With feed- 
back the system is a closed 
loop system, or servomecha- 
nism. 

the net error corrected by or 
compared to the feedback sig- 
nal. It is this signal that is 
sent to the controller or amp- 
lifier. 


that part of a closed servo 
circuit that refers back the 
output signal to the command 
signal, determines the mag- 
nitude of the “error” or the 
difference between the input 
and the output signals. 
whatever is driven by the 
motor output. 


any device in a servo circuit 
which furnishes the desired 
form of output. Hydraulic, 
pneumatic drives, clutches, 
solenoids and other electric 
motive devices all may be 
considered as motors. 

a remote control system 
whose output is controlled by 
the difference between the 
command input and the re- 
sulting output. 

a device for converting any 
signal from one form to 


another, i.e., potentiometer, 
synchro, valve, etc. 


AMPLIFIER: 


COMMAND SIGNAL: 


ERROR SIGNAL: 


FEEDBACK: 


SERVOMECHANISM: 


TRANSDUCER: 





signal builds up and brakes the motor. If it should 
stop outside the dead zone, the motor will reverse 
and may again over-shoot the null point going back, 
as shown in Figure 4. With a small dead zone or high 
motor inertia, this will result in a sustained oscilla- 
tion or hunting about the null, very much like a pendu- 
lum. The frequency of such oscillation depends on the 
loop gain of the system and inertia of the motor plus 


APPLIED HYDRAULICS 





ive 





its load, and is called the undamped natural frequency 
of the servomechanism. 

To avoid this hunting condition, some means of 
anticipating the approach of a null must be provided, 
yhich will brake the motor before the desired output 

sition is reached. One commonly used stabilization 
method involves feeding a signal proportional to the 
rate of change of output position back into the con- 
troller. In the case of an electric motor servo, this 
would take the form of a tachometer coupled to the 
motor shaft with its output voltage fed into the con- 
troller amplifier, together with the error signal. The 
polarity of this rate must be such as to produce an 
apparent null which is advanced toward the approach- 
ing output, so that the motor slows down before the 
final position is reached, as in Figure 5. This in turn 
reduces the tachometer voltage, causing the null to 
recede toward its normal position, as the motor comes 
to a stop. When a hydraulic or pneumatic motor is 
used, an output rate signal may often be readily ob- 
tained from the fluid pressure or flow, or by a means 
of viscous coupling, depending on the type of system 


used. 


Stabilization Methods 


Stabilization may also be introduced by adding to 
the error a signal which is proportional to its rate 
of change, again with a polarity that appears to ad- 
vance the null toward the direction of approach. Figure 
6 illustrates the operation and shows a reverse torque 
again applied to the motor before the null point is 
reached, so that braking action is obtained and over- 
shoot may therefore be prevented. It will also be noted 
that the error signal and resulting motor torque are 
increased during acceleration periods, which provides 
greater fidelity in following a rapidly changing input. 
When a constant velocity output is called for, the error 
signal must be merely sufficient to develop the motor 
power required and contains no derivative term, 
whereas with output derivative stabilization there is a 
tachometer signal mixed with the error, causing a 
considerably greater velocity lag. For the majority of 
applications, however, the increased lag errors and 
lower transient response of tachometer damping can 
be tolerated particularly when its advantage of circuit 
simplicity is considered. 


Damping of Motor Shaft 


A third method of stabilization employs some form 
of viscous damping on the motor shaft which applies a 
drag force proportional to speed. This will limit over- 
shoot by reducing the top speed and acceleration force, 
and increasing the deceleration rate. There is no effect 
on static accuracy since the drag force disappears at 
zero speed, but a larger velocity lag error is required 
to supply the motor power as speed is increased. 
Critical damping is seldom achieved with this type of 
stabilization but it is usually adequate for relatively 
low gain systems, 

The choice of stabilization system is dependent on 
4 great many additional factors which will be dealt with 
in subsequent articles, along with other design factors 
which dictate the choice of various system elements for 
a given application. 
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THIS 
MONTH 


Lever Operated Hydraulic Valves 
For line pressures up to 5000 psi 


@ Unsurpassed for efficient trouble-free service 
controlling single or double acting hydraulic cylinders 
and other important high pressure hydraulic circuits. 
Positive, fast acting. All parts are in pressure balance, 
eliminating any tendency to creep or crawl. Machined 
steel housings, with chrome plated and polished stain- 
less steel plungers. Self sealing U-packers. Metal valving 
rings take the impingement of the liquid, minimizing 
wear on the packings. %"’ to 1%" sizes. Also available 
in pilot operated designs; sizes to 4'’. Write for details. 





PILOT CYLINDER OPERATED oP a, 
HYDRAULIC VALVES % 

Two position valves 12°’ to 4’ sizes for line pressures 
from 1000 to 5000 psi. Valve is placed close to the work 
and operated from a central control point with an easy 
to handle air valve avoiding 
operator fatigue. 


SOLENOID OPERATED 
AIR VALVES 

Widely used for control- 
ling single and double acting 
air cylinders, clutch and brake 
controls, etc. Solenoid is di- 
rectly connected to valve 
operating mechanisms. %”’ — 
to 1%" sizes. 2-way, 3-way 
and 4-way actions. 


For Fully Descriptive Data Sheets Write 
C. B. HUNT & SON, Inc. “<7 






Hond, Foot, Lever, Cam, Pilot, Diaphragm and Solenoid Contro/ Valves 


SALEM, OHIO 





1993 EAST PERSHING STREET ° 
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USEFUL LITERATURE 


TEMPERATURE CONTROLS... The Burling 
Instrument Company has issued Bulletin 101, 
the first of a new series describing their line of 
temperature controls. The literature covers mod- 
els H-1S and V-1S which are primarily used for 
high temperature safety alarms and cut outs up 
to 1800 degrees F. Both of these units operate 
by differential expansion of solids, use snap- 
action switch rated 15 amp, 125-250 volts, 60 
cycles, and can be obtained with a wide variety 
of standard and special tubes. Included are com- 
plete descriptions of operation, dimensions, meth- 
ods of mounting, and operating specifications. 
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CHAINS AND SPROCKETS... An abbrevi- 
ated catalog on cast and steel chain, cast tooth 
sprockets, belt conveyor idlers and spray nozzles 
has been released by Chain Belt Company. The 
56-page book, Catalog 53-110, has a useful pic- 
torial index on the inside front cover. The story 
of corrosion- and abrasion-resistant Z-metal is 
presented. Chain listings and prices are given, 
along with sprocket information. Also described 
are Chain Belt’s manufacturing and distribution 
facilities. 
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CENTRIFUGAL PUMPS... A bulletin cover- 
ing its line of standard end suction centrifugal 
pumps has been issued by Worthington Corpo- 
ration. These pumps provide an over all line of 
centrifugal pumps covering the widest variety of 
applications and offering maximum interchange- 
ability of parts. The line covers six types of 
pumps with varieties of mountings, frames and 
drives. The bulletin, No. W-300-B4 also includes 
charts to illustrate the coverage provided by these 
six types of pumps. 
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HOSE COUPLINGS ... “Dangers Under Pres- 
sure” is a new safety booklet offered by Hose 
Accessories Co. It was prepared solely for the 
benefit of all hose users to aid them in securing 


You'll find many valuable production 
and design ideas in publications de. 
scribed here . . . copies will be 
sent you free without obligation 


Continued from page 30 


long trouble-free service life of both hose and 
hose couplings, and to avoid serious or fatal ac- 
cidents. The booklet points out that many hose 
users do not fully realize air, gas or steam are 
dangerous to handle. Also shown are universal 
type hose couplings for pneumatic and steam 
equipment. Correct procedures are illustrated. 
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HYDRAULIC CYLINDERS ... Available in 
eight different mounting styles and ten bore 
sizes from 2 to 8 inches, Lindberg Engineering 
Company describes in Bulletin 701 hydraulic cyl- 
inders for service up to 3000 psi. The cylinders 
have rotating caps, welded flange construction 
eliminates need for tie rods, the packing made 
of special asbestos cloth and rubber compound 
resists high temperature, neoprene O-rings and 
socket cap screws. This 28-page bulletin carries 
detailed drawings, and chart-tables show bore 
sizes and pressures. 
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ELECTRIC TIMERS... A bulletin on electric 
timers has been published by Eagle Signal Cor- 
poration. These timers can start and stop motors, 
operate valves or any electrical control device 
which must operate with a delay or in a timed 
sequence. They provide automatic control to cut 
production costs and to improve the quality of 
a product. Covered are manual start timers, re- 
peat cycle timers, aircraft and special timers and 
control panels. Product description, specifica- 
tions, wiring diagrams and applications are all 
fully illustrated. 
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HYDRAULIC PUMPS ... Eastern Industries 
Inc. feature in Bulletin 800 their hydraulic pump 
and fluid motor line. Complete engineering data 
on the working pressures, capacities, drive 
speeds, efficiency and weight are given for each 
series and photographs of the pump are shown. 
Also included are installation and ordering data 
and one page is devoted to basic hydraulic cit 
cuits. 
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USEFUL LITERATURE SMALL INDUSTRIAL PUMPS... . Tuthitj 
Pump Co. has issued catalog No. 101, coverjy 


PACKING CATALOG AND MANUAL ... the complete line of model L series of small jn. 





The new 60-page, file size Packings Catalog and dustrial pumps. These pumps are designed for 
Manual 201, issued by Graton & Knight Com- lubricating, hydraulic, transfer, circulating and 
pany and its affiliate International Packings Cor- _, burning oil service. The catalog includes a pump 
poration, is now ready for distribution. The ex- guide which presents the services, operating datg 
tensive, practical data covers the eight basic types and features for each model so that users can 
of compression and mechanical packings and quickly determine the specific pump suited to 
their applications. Complete data on the present their application. Dimensions and parts diagrams, 
status of packing standardization, including the performance curves, mounting styles and modj- 
new JIC Packing Code Identification are given. fications of pump design are shown. 

Separate sections on leather and synthetic rub- Circle 163 on Reader Service Card 


ber packings give detailed dimensional informa- 
tion on all types. In the leather section the com- 


plete G&K-International service from raw hides MEASURING EQUIPMENT ... General Elec. 


to finished plain, impregnated and coated pack- tric Company has issued a revised edition of the 
ings is described. For each type tables of nominal 64-page measuring equipment catalog, containing 
sizes, recommended proportions and detailed in- information on more than 115 testing and meas- 
structions for ordering standard and non-stand- uring devices for laboratory and production line 
ard packings are given. In the homogeneous syn- use. The fully illustrated publication, GEC-1016A 
thetic rubber section, the general properties and contains information on products ranging from 
outstanding characteristics of natural and vari- simple current indicators to completely automatic 
ous synthetic rubbers are outlined. Tables of oscillographs; from surface roughness scales to 
physical requirements of compounds and AMS mass spectrometers; from d-c amplifiers to radi- 
specifications add to the usefulness of the Manual. ation monitors. A brief description of each prod- 
The facilities of the company for manufacturing uct and its field of application, condensed tables 
synthetic rubber packings are described and illus- of important characteristics and prices indicate 
trated. Complete tables of “O” rings, “U”, “V”, whether or not the device is suited for a specific 
gasket and adapter rings are listed. job. 
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DEPENDABLE -LOW PRESSURE DROP-LOW COSI 


Khel! i Lido 





@ Copper Brazed Steel Bodies # For Oil or Gasoline 


@ Burst Pressures Over 10,000 @ Pipe Sizes 4", %", V2" 
P.S.1. and %" 














Write for complete engineering data and specifications 








Manufacturers of Hydraulic Valves and Devices. 
Relief Valves—Check Valves—Restrictor Valves—Needle Valves 
Pilot Check Valves—Clamping Valves 
Small Spring Loaded Accumulators—Special Valves. 





110 Circle 39 on Reader Service Card APPLIED HYDRAULIC 











ower w f&® BO BW mf 


Sep 











l in- 
- for 
and 


ump 
data 
can 
1 to 
ims, 
odi- 


lec- 
the 
‘ing 
-as- 
line 
6A 


atic 

to 
idi- 
od- 
les 
ate 
ific 





CYLINDER NOMOGRAPHS ... To help you 
select cylinders and solve cylinder application 
problems the Pathon Manufacturing Company 
offers two nomograph charts. One nomograph 
wes a Safe guide for determining the maximum 
stroke of a given diameter cylinder. This Ram 
Column Effect nomograph compares, cylinder 
bore, operating pressures and output force with 
type of mounting and ram diameter to give max- 
imum recommended stroke. The Hydraulic Cyl- 
inder Plumbing Data sheet permits quick deter- 
mination of pipe or tubing size for a given flow 
rate. Both charts will be valuable additions to 
your engineering file. 
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MOLDED PACKINGS... Greene Tweed & Co. 
have published a 28-page manual comprising a 
most comprehensive reference on molded pack- 
ings for hydraulic and pneumatic service. De- 
tailed information on performance, installation 
and maintenance procedures as well as selection 
and dimensional data on all molded packings are 
given. Advantages and recommended usages of 
each packing are fully discussed, charts, cut-away 
structural and application drawings, operational 
tables and photographs are shown. This attrac- 
tively layed-out manual should be a very useful 
addition to the design engineer’s library. 
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QUICK CONNECT COUPLERS. ... The first 
technical catalog has been prepared by Snap-Tite, 
Inc., manufacturers of quick connect-disconnect 
couplers. Known as the Hi-Flow Line, these 
couplers indicate up to 80 percent flow and a 
great reduction in coupler weight. They will 
handle air, water, gas, oil and most chemicals. 
The valve type couplers and plain type couplers, 
available in sizes from % to 3 inches, have sizes, 
diameters, weights and pressures tabulated. 
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SOLENOID OPERATED LUBRICATOR ... 
The new type E solenoid operated lubricator 
developed by the Bijur Lubricating Corp. is de- 
scribed in Bulletin NB-11. This unit offers flexi- 
bility of control for automatic lubricating sys- 
tems. Can be controlled by a variety of methods, 
micro-switches actuated by machine motion, elec- 
trical timers, push buttons, foot switches or exist- 
ing machine control circuits, or any of these 
methods in combination. No mechanical linkage 
is required, making it possible to mount the unit 
without reference to moving parts and can be lo- 
cated anywhere. This lubricator, readily adapt- 
able to many types of machines, is illustrated and 
a sectional drawing shows its construction and 
components. 
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cut pump-down time in half! 
increase operating efficiency! 
of... 


CUUM 
pumps 








i 


DRI-PURE is easy to install—can be hooked up to service 
one or more vacuum pumps depending on the application. 


Quickly pays for itself in oil savings alone! 
WRITE TODAY for complete information. 








Equipment Bulletin available on request. 


DIL FILTER MANUFACTURER ¢ Honan-Crane Corp. 102 Wabash Avenve, Lebanon, Indiana 
\3 o wbsidiory of... Houdaille-Hershey Corp. 


@ Removes moisture from vacuum pump 
oils; cuts pump-down time in half 

Keeps oil clean and dry. Enables pump to 
provide a high vacuum without oil change and 
eliminates pump “drying out" maintenance! 


@ Eliminates changing or discarding of oil; 
allows maximum pump operating efficiency 
Increases production due to less downtime. 
Actually provides 2-way protection—filtering 
out contaminants as it separates water! 
In Canada; 

E. W. Playford, Ltd. 

Montreal 28 


W. E. Micklethwaite, 
Toronto 18 
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What's Your Hydraulic 
Line Problem? There's an 
answer in the ONLY 
COMPLETE SELECTION 


ULRIX offers a model and size 
for any problem — standard and 
break-a-way types. ULRIX 
QUICK COUPLERS connect 
under pressure without tools. 


WRITE for FULL DETAILS. 
ULRICH MFG. CO. ROANOKE, ILL. 


MONOPAK: CARTRIDGE 
PACKING UNIT! 


For Pneumatic and Hydraulic Cylinders 


QUICK COUPLERS 
for All Hydreulle Lines 











BEST ewes, 





Combines all necessary Packings, Bearings and 
Rod Wipers into One Compact Unit. 


Can be installed or replaced by totally inexpe- 
rienced mechanics within u few seconds. 


Write for Literature 





HYDRAULIC ACCESSORIES CO. 


24301 HOOVER RD. e VAN DYKE, MICHIGAN 
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USEFUL LITERATURE 





CONTROL VALVES .. . Hydraulic Equip- 
ment Company has issued file V 15-10948 de- 
‘scribing parallel circuit control valves of the V 13 
series. More than one cylinder can be actuated 
at the same time providing pressure in the cyl- 
inders is equal. The internal passages are de- 
signed to supply high pressure oil to all plungers 
regardless of whether or not a plunger or plung- 
ers are in an operating position. The valves are 
available with two, three and four plungers to 
control individually two, three, or four single- 
acting or double-acting hydraulic cylinders. Ca- 
pacity ranges up to 14 gpm maximum, and oper- 
ating pressures up to 1400 psi. Also shown are 
dimensions, connections and specifications. 
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OIL COOLERS... The Heat-X-Changer Co,, 
Inc., prepared an 8-page brochure outlining the 
type OCX inner-fin oil coolers. Constructed with 
seamless oil tubes, the oil passage contains the 
compact and highly efficient copper inner-fins. 
The oil side is suitable for pressures up to 250 psi 
and temperatures up to 300 F. Applications for 
this type oil-cooler include hydraulic presses, 
turbines, compressors, hydraulic couplings, 
torque converters and many others. Dimensions, 
construction data, rating charts and miscellaneous 
technical data are given. 
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OIL-FREE AIR COMPRESSORS . ... Bulletin 
A-44, covering the WGOQ-9 oil-free compressor, 
has been published by Joy Manufacturing Com- 
pany. This 8-page bulletin contains photographs, 
section drawings, and dimensions. Specifications 
on the complete line of non-lubricated compress- 
ors from 172 to 8800 cfm, 25 to 600 hp are in- 
cluded. The WGO-9 is a heavy duty, vertical 
compressor, designed for applications where com- 
pressed air must be completely free of lubricating 
oil. This feature is most important in such appli- 
cations as instrument control, chemical process- 
ing, food processing, breweries and the manufac- 
ture of biologicals and pharmaceuticals. 
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TEN CYLINDER HYDRAULIC PUMP... 
A four page folder issued by Smith Jacking Sys- 
tems Ltd., outlines the ten cylinder hydraulic 
pump. This pump consists of ten radial plungers. 
each spring loaded and operated by a camshaft 
through a contact bearing ring. Each plunger 
has reciprocating motion in the bore of its re- 
spective liner, which is provided with ported 


APPLIED HYDRAULICS 














th 





inlet feed holes. The fluid is delivered through 
a spring loaded disc valve at the top of the liner 
to a common pressure collecting annulus. Made 
with various sizes of plungers, high volumetric 
efficiency is combined with a speed range from 
1000 to 5000 rpm and a delivery capacity to meet 
requirements from 0.5 to 3.5 gpm. Pump will 
develop maximum intermittent working pressure 
of 1750 psi and has ceiling pressure of momentary 
loadings of 3500 psi; the unit is only 4% inches 
in diameter and approx. 4% inches long. The 
unit is used on mobile equipment and some of 
the applications are illustrated. 
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THERMOSTATIC SWITCH ... An accurate 
tempswitch is described in a new catalog issued 
by Smith Control & Instrument Co., Inc. Prin- 
cipal of operation is expanding tube housing with 
stationary internal parts. Snap action contacts 
can be supplied where desired. The switch is 
applicable where an extremely sensitive control 
to temperature is required. It will open and close 
a circuit on as close as .2 degrees F with accurate 
repeat. Ranges are from —40 degrees to 600 de- 
grees F. 
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MAINTENANCE INSTRUMENT ... As a 
practical help in maintenance, testing and inspec- 
tion, Anco Instrument Division has published a 
folder outlining an audio-video, portable electron- 
ic instrument designed for locating noise sources 
in all types of mechanical equipment. The unit, 
known as Elec-Detec Model V includes a milli- 
ammeter for checking sound impulses visually, 
in addition to the standard headphones for aud- 
ible operation. The combination, it is stated, en- 
ables the operator to ste as well as hear the loca- 
tion of the source of trouble in bearings, pistons, 
—= ratchets, cams, clutches and other moving 
parts. 
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CORROSION RESISTANCE OF COPPER 
AND COPPER ALLOYS... The American 
Brass Company has issued a 28-page booklet, 
B-36-R, first of its kind in industry, which ex- 
plains the chemical and physical nature of cor- 
rosive attack in its various forms. Included is a 
tabulation indicating the relative corrosion re- 
sistance of the principal types of copper and 


‘copper base alloys when in contact with 183 


det intestine eee 
en added on 
stress-corrosion cracking, galvanic corrosion, 
'resh and salt-water corrosion. A section has been 
i on the subject of atmospheric corrosion. 
he section on corrosion in petroleum refineries 
has been completely revised. 
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Economical Bronze Design 


Series I 
Series II 


Series F 


Series G 


Series 55 
Series IV 


Series I— Heavy duty bronze rotary gear pumps 
Oilless bearings 2-23G.P.M.—0-100P.S.1. $14.25-$29.75 (six pumps) 


Series II—Close coupled motor driven bronze pumps 
Oilless bearings 2-4G.P.M.—0-100P.S.1. $20.00-$22.50 (two pumps) 


Series F— High volume bronze rotary gear pumps 
Oilless bearings 50-150 G.P.M. —0-150 P.S.1. $77.50-$200.00 (five pumps) 


Series IV— Rubber impeller bronze pumps 
Oilless bearings 6-21 G.P.M.—0-30P.S.1. $16.00-$28.00 (three pumps) 


Series 55—Standard bronze rotary gear pumps 
Grease fittings 2-23 G.P.M.—0-100 P.S.I. $11.25°$27,00(twelve pumps) 


Series G—Standard bronze centrifugal pumps 
Grease fittings 2-25G.P.M.—2-10P.S.1.  $9.25-$24.00 (three pumps) 


See our catalog in Sweet’s PRODUCT DESIGN File 


OBERDORFER 
it) 743 PUMPS 

















pes 

a € 
: Industrial Pump Div., Oberdorfer Foundries, Inc. by 
: 539 Thompson Rd., Syracuse, N. Y. H 
B Address the 1953 edition of the Oberdorfer Industrial e 
: Pump catalog to: H 
B NAME. } 
° COMPANY.........._-. : 
a * 
z ADDRESS 7 
é s 
s r 
# Do you want a factory representative to call [] Yes (J No Ld 
i whrerrrrrritttttttteee ee ee 
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FOR FAST, ECONOMICAL 


PIPE IDENTIFICATION 





TEL-A-PIPE MARKERS~ 


Tell at a glance hn ny 


Economical—800 stock descriptions to choose from. 


Tet-A-Pire Markers conform to.A.S.A. Standards, 
come in 4 standard sizes to fit smallest tubing 

or largest pipe. TeL-A-P1pes can also be made to 
your specifications—any size, description or color. 
Easy and quick to apply—TeL-A-Pire Markers 
eliminate costly man hours spent painting or 
stenciling. They are pressure-sensitive—require only 
finger-tip pressure. TEL-A-PIPES are*permanent 
sticking and will not curl, chip or peel—use indoors 
or out. Special adhesive coating on durable 

fabric resists dirt, oil, moisture, etc. 


Write today for free samples and specifications. 


WieEsTLine 


WESTERN LITHOGRAPH CO. 
600 East Second Street, Los Angeles 54, California 


PRODUCTS 
DIVISION 








NICHOLSON AIR-GAS-STEAM TRAPS 


NEVER NEED PRIME 


7 Nicholson weight-operated traps, under no 

condition, leak pressure medium. This prevents 
the costly loss of air, gas or steam occurring when 
inverted bucket traps lose their prime. Nicholson 
traps hold tight because they have a positive 
water seal and do not depend on buoyancy of 
float to raise valve. Other fea- 
tures: exclusive new oil-elimi- 
nator; special 
hardened stain- 
less steel valve. 
3 types; pres- 
sures to 200, 
500 and 1500 
lbs. Send for... 








CATALOG 
751 
213 Oregon St., Wilkes-Barre, Pa. 


UX NICHOLSON} TY 




















TRAPS - VALVES: FLOATS 
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USEFUL LITERATURE 





AFTERCOOLERS ... The Heat-X-Changer 
Co. has issued a 4-page folder describing a water 
cooled aftercooler for removing oil and moisture 
from compressed air systems from 100 to 500 
cfm. The use of longitudinal inner-fins permits 
maximum heat transfer with minimum pressure 
drop. Use of the inner-fin also makes for a more 
compact design than was previously possible. 
Advantages listed to be gained by using after- 
coolers in connection with compressed air sys- 
tems include protection of pipelines against rust 
and corrosion, protection of air instruments 
against fouling, elimination of freezing in pipe- 
lines and air tools, and prevention of receiver tank 
explosions. The booklet is well illustrated show- 
ing construction and dimensions. 
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LIQUID FILTERS ... An illustrated bulletin 
describing the Staynew liquid filter has been 
issued by the Dollinger Corp. The versatility of 
the filter is detailed and the bulletin contains 
specifications, engineering and performance data, 
photos and descriptions of recommended types of 
filter media and a check list of liquids which can 
be filtered. 
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NEW VALCOR PuINtlPlt 
ID SOLVING MORE 
SOLENOID VALVE PROBLEM 


*Valcor Floating Shear Seal: BZ 
Simple design eliminates need 
for precision fits. Seals 100% 
in both directions . . . and seal 
improves with use because of 
self-lapping. Self-cleaning, can- 
not clog because of exclusive 
floating shear seal action. 


e Straight-Through Flow: 
Absolute minimum pressure 
drop. 


e Sealed-in-Coil: Never an 
electrical failure reported. Built 
to withstand shock, vibration, 
and the elements. 


Send for free booklet— 
“The Valcor Solenoid 
Valve with the Floating 
Shear Seal.”’ 


Valcor Engineering Corp. 
Carnegie Ave., 
Kenilworth, N. J. 





VALCOn 
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*Pat. Pending 























Hydraulic fluid keeps cool while 
15 powdered metal parts are compressed 


per minute under 150 tons pressure 


Se Sing home and industry: AMERICAN-STANDARD © AMERICAN BLOWER © CHURCH SEATS & WALLTILE © DETROITCONTROLS © KEWANEE BONERS © ROSS EXCHANGERS 
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Largest and most powerful of Kux powdered 
metal presses is this 18,000 Ib. Model No. 82. 
Applying 150 tons pressure to the material, 
it automatically forms 15 parts per minute in 
diameters up to 6”. 

Mounted directly behind the main frame 
is a complete, self-contained hydraulic unit 
which delivers 1000 psi to the hydraulic ram 
—the latter controlling the lower punch dur- 
ing pressing. To make certain that pressure 
capacity remains uniformly high—by keep- 
ing the hydraulic oil properly cooled — Kux 
Machine Company furnishes a Ross Type 
BCF Exchanger. In this simple, dependable 
way, lost capacity from overheated, thinned 
fluid is safely and surely prevented. 


Safeguarding production capacities of metal 
working machines is a steady job for Ross 
Exchangers . . . particularly the rugged, com- 
pact, copper and copper alloy “BCF.” The fact 
that it is readily available as a completely pre- 
engineered, fully standardized unit has long 
established it as first choice of both makers and 
users of die casting machines, powdered metal 
and metal drawing presses, extrusion presses, 
welders, stoker drives, gear shapers, compres- 
sors, engines, turbines and related machines. 

For full details, request Bulletin 1.1K5. 


KEWANEE-ROss CORPORATION 


DIVISION OF AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 


1464 WEST AVENUE @ BUFFALO 13, N. Y. 
tn Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont. 
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Get absolutely 


OIL-FREE AiR 
with GAST rotary 


OIL-LESS AIR PUMPS 









Below — Oil-less 3040, end 
late removed. From 17 to 
4 C.FM. 


Oil-less Model 1550 
—8 to 10.5 C.F.M. 
wee antl sea Manica 
THEY RUN ENTIRELY without oil in pumping cham- 
ber. Carbon rotor vanes lubricate themselves — 
through thousands of hours’ use. ‘Ball bearings 
grease-sealed for life. You can forget oiling prob- 
lems! 
DELIVERS ABSOLUTELY OJL-FREE AIR. Your pro- 
duct or material can’t be contaminated with oil 
droplets. 
FOR BOTH VACUUM AND PRESSURE, Gast Oil- 
less Models are precision-built for dependable high 
performance. Sizes from 3.5 to 24 C.F.M.,3 to 
10 Ibs. pressure, 10 to 20 in. vacuum. 


see our 
CATALOG 


Sweer $s Fue 
Ooul! @ cma 





Write for new 
Data Sheet on 
Oil-less Pumps, 
showing three 
types and rat- 
ing tables. 


Original Equipment Manufacturers for Over 25 Years 


OF MPR y N 
AOTUY (TO THREE HP.) (TO 30 185.) (TO 28 INCHES) 
GAST MANUFACTURING CORP. 13) Hinkley St., Benton Harber, Mick, 





















4 Air 


Cylinders 
Double Acting 


CLEVIS 











Single Acting 


nm 













-—-% P| — 






Worth Their Weight in 
GOLDen Man-Hours 


Save time, svoilage, cost . . . speed produc- 
tion . . reduce fatigue . . . on all drilling, 
reaming, tapping and processing jobs. Avail- 
atle in 1”, 1%", 2%”, 3”. 4” and 5” diameters; 
stroke icngth optional. Single or double action; 
all mountings. 


VERTICAL 





Write for complete catalog of Air Cylinders 
and Air Arbor Presses. 


AIR-MITE 


4417-A West Carroll Ave. 
Chicago 24, Illinois 








VERTICAL FACE PARALLEL 
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USEFUL LITERATURE 





‘AIRCRAFT AND INDUSTRIAL VALVEs 


... Ina series of catalog sheets, the Marotta 
Valve Corporation describes their line of pneu- 
matic valves. Specifications for solenoid operated 
directional valves are given. They include size, 
pressure range, weight and capacity. The capac. 
ity spec is given as an equivalent orifice diameter. 
This spec greatly simplifies the application of the 
valve as the designer can readily make circyit 
computations on the basis of a sharp edged ori- 
fice. Valve layout drawings and flow rate vs pres- 
sure drop curves are given. ' 
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TEMPERATURE REGULATOR ... The series 
V self-operating temperature regulators, are the 
subject of a 2 color 8 page bulletin No. ST162, 
offered by the Farris Stacon Corporation. All 
features of the regulator are detailed, and prin- 
ciples of operation on direct acting—for heating 
applications—and reverse acting—for cooling op- 
erations—are outlined. The booklet also shows 
other types of regulators from the same series, 
giving dimension and construction data, and on 
page 7 a handy selection chart is shown. 
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BOOST © _- \PUMPS 


Measures 
84%," wide x 
9%" deep. 


Boost 100 PSI. air pressure to 10,000 PSI, fluid 
pressure for $173.25 (FOB Gardena, Calif.). Eight 
standard models for output fluid pressures of 1,000 
to 30,000 PSI. Special models for lower or higher 
pressures. 
Applicable wherever low volume output at high 
pressures is the requirement. For oil or water ser 
vice. Complete power packages also available. 
Send for bulletins. 


RAGUE 
‘Assunng once - bey. iy 


1144 West 135th Street, Gardena, California 
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INTERNAL DOWNFLOW PURIFIER .. 
A comprehensive bulletin has been published by 
The V. D. Anderson Company on internal down- 


flow Hi-ef purifiers for flash tanks, steam drums, 
evaporators, stills and other uses. One feature 
of this bulletin is two pages of selection tables 


which guides the user in selecting purifiers for 

any gas, steam or vapor installation. With these 

charts are shown typical examples of the solu- 

tions. Other parts of the bulletin describe the 

operation of this purifier, its principal advantages, 

a table of dimensions, weights and specifications. 
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OIL INDUSTRIAL HOSE ... A fully illus- 
trated 8-page booklet describing the types of hose 
produced for the oil industry by Quaker Rubber 
Corporation, Division of H. K. Porter Company, 
Inc., has been published. Some of the oil hoses 
described are oil suction and discharge (both 
smooth bore and rough bore) fuel oil, gasoline 
pump, tank truck and many others. The catalog 
contains cross section and cutaway photographs 
of products, full descriptions of constructions, 
performance data, sizes, working pressures, 
lengths and weights, as well as recommended 
uses. Also included is complete information on 
oil hose fittings and instructions on connecting 
them to the hose. 
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Now available in 
110—220 volts 60 
cycle A. C. current 


@ Rugged compact con- 
struction. 


@ 3000 P.S.I. operating 
pressure 


@ Continuous duty 


@ Poppet design elimi- 
nates leakage 


@ May be mounted in 
any position 


@ Impregnated coils re- 
sist moisture and con- 
densation 


Waterman High Pressure Solenoid Valves are inexpen- 
sive, compact units designed for continuous duty in 
hydraulic systems where pressures are as high as 3000 
P.S.I. Poppet type construction gives positive sealing 
against internal leakage. Impregnated oil resistant coils 
make these valves suitable for mounting in oil reservoirs. 
n many cases this feature eliminates costly piping and 
makes possible the construction of smaller, more compact 
hydraulic power units. Available in %” and %” pipe size. 
Write for Illustrated Circular A 


WATERMAN ENGINEERING 


| A i". 


/ 
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IF YOU ARE PAYING 
FOR FRILLS INSTEAD 
OF FILTRATION 





It seems hard to believe, 












e LOWER _ you om, very d 

2 ve more efficient fil- 

ORIGINAL COST tration at considerably 
— lower cost if you simply 
~ use Bendix-Skinner rib- 





, bon elements instead 


me of expensive and less 
= adaptable metal edge 
or metal screen types. 






TO INSTALL 


noun 








Here’s how it works— 
Bendix-Skinner rib- 
bon elements are in- 
expensive to begin 
with and can be in- 
stalled at far less 
cost than metallic ele- 
ments that require spe- 
cial back-up supports. In 
fact, in practically every 
instance present metallic- 
> type elements can be 
changed over to ribbon-type 
with substantial savings. 


Ribbon units are available 

in diameters from 4” to 6” 

in any required length with 

filtration rated at 40 microns 
(.0016”). 


Our engineering department 
will be glad to advise on new 
installations or to furnish re- 
placement units in a variety of 
sizes. Write us for details. 
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®NO EXPENSIVE BACK UP 
SUPPORT REQUIRED 
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SKINNER PURIFIERS DIVISION OF Bendix 


1503 TROMBLY AVENUE, DETROIT 11, MICHIGAN 


Export Sales: Bendix Internationa 5 East 42nd Street, New York N.Y 
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ALLEN 


Tru-Round 
PIPE PLUGS 


Standard sizes range 
from 1/16” to 11/2". 


‘ 


N & 


CTURING COMPANY 
d 2, Connecticut, U. S. A. 






STANDARD 














USEFUL LITERATURE 


QUICK CONNECTIVE COUPLINGS ... Han. 
sen Manufacturing Co. has prepared a 38-page 
data file on quick connective couplings, showing 
a wide range of types and sizes. All couplings 
described are illustrated and sizes, dimensions 
and engineering data given. Types covered in 
this folder include couplings with shut-off valve 
in both socket and plug, couplings for specific 
types of services, hose clamps, hose splices and 
other components. Also shown are original equip- 
ment applications and correct hose installations, 
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NON-ADJUSTABLE RESTRICTOR 
VALVES ... Details of a new line of non-adust- 
able restrictor valves are contained in catalog 
sheets prepared by Fluid Controls, Inc. Restrictor 
valves are used to regulate the speed of a cyl- 
inder in one direction. When speeds in both di- 
rections must be regulated, two such valves are 
prescribed. A non-adjustable restrictor valve is 
a check valve with an orifice in the check poppet. 
Free flow is permitted in one direction by the 
check valve, reverse flow closes the check and 
must pass through the orifice. The literature con- 
tains engineering drawings designed to give both 
operation and application data. 
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QUICK-SIMPLE- 
POSITIVE COUPLING 
AND UNCOUPLING 
There is no spurting or loss of 
oil either when coupling or un- re cosa 
coupling. No oil gets out— smite 






QUICK-DISCONNECT COUPLERS 
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EASILY COUPLED OR 
UNCOUPLED WITH FULL 
PRESSURE ON THE LINES 


No special tools, gadgets or 
brackets required. Easily cou 


No dirt gets in. oe : pled by hand to 3,000 PSI. 
| a yi Bs SSW 
rT a MG 4 Ahi Li Kal G4. . ttt A e 
SIMPLE AND POSITIVE SYSTEM COMPLETELY 
“AUTOMATIC BREAK- SEALED AND PROTECTED 


AWAY" 


Available for either singleor 
multiple line systems. Stand- 
ard or pressure couplers easily 
convert to “Automatic Break- 
away.” 


Cees THE BRUNING COMPANY 


Lincoln, 
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FULL FLOW, POSITIVE SEATING VALVE DESIGN 


Specially designed patented sealing system. Guaranteed 
not to leak either coupled or uncoupled. 


SIZES AND TYPES FOR EVERY APPLICATION 
Full capacity couplers for all line sizes from ¥" to |". 


WHEN DISCONNECTED 


No oil gets out—No dirt gets 
in. No special caps, plugs oF 
other gadgets needed. 






Nebraska 
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Parker Consolidates 
All Aircraft Activity 
On West Coast 


The Parker Appliance Co., of 


Cleveland, has consolidated all 
its aircraft activity, exclusive of 
jet engine accessories on the 


west coast 
Heretofore, nearly 40 percent 


of Parker’s production of valves 
and accessories designed for avi- 
ation fuel and hydraulic sys- 
tems has been in Cleveland, 
where the aircraft sales and en- 
gineering headquarters have 
been located. 

D. W. Holmes, vice president 
in charge of sales, stated that 
the firm’s subsidiary—Parker 
Aircraft Co. of Los Angeles— 
has taken over all of the engi- 
neering, production, and sales 
activities of these aviation prod- 
ucts. However, the Engine Ac- 
cessories Division of Parker Ap- 
pliance, which manufactures jet 
engine components will continue 
to function in Cleveland because 
of its proximity to the locations 
of principal engine manufactur- 
ers. 

The consolidation has in- 
volved the transfer from Cleve- 
land to Los Angeles of a con- 
siderable amount of production 
machinery as well as a number 
of Parker executives and super- 
visors specializing in the aircraft 
field. Among the key administra- 
tive people now making the 
move aré: from sales—F. E. 
Amon, aircraft sales manager, 
and R. B. McKenzie; from .en- 
gineering—Ralph H. LeBow, 
staff engineer for aircraft fuel 
systems, and H. K. Knox, staff 
engineer for aircraft hydraulics. 


Fluid Power Group 
Resumes Fall Meetings 


The Fluid Power Systems 
Group of the Hydraulics Divi- 
sion of the Philadelphia section, 
ASME, will hold their first fall 
meeting on September 22. J. R. 
Hemeon, Hydraulic Equipment 
Engineer, Ternstedt Division, 
General Motors Corporation, 
Trenton plant, will speak on 
“The Abuse and Use of Oil in 
Industrial Equipment.” The 
meeting will be held at the Phil- 
adelphia Engineers Club. 


September, 1953 








every specification 
is pilot-tested for 


3 


Because engineered packings and 

oil seals often require special processing 

Sesities ane Trostel designs and builds the 

Oil Seals production tools entirely’ within its 
own organization. 







As soon as laboratory development 
is completed, Trostel engineers : 
pilot-test the entire production. 
operation in miniature.’ . 

in order to ascertain the 
ptocessing and tooling techniques 
which will retain in production 
all of the special properties and 
tolerances called for in the 

Leather customer’s specifications. 


Packings 
The result is a packing or oil seal 
that can be produced to 
laboratory quality standards... in 
quantities of hundreds, or hundreds 
Synthetic of thousands. 


Rubber 
Oil Seals A seal you can trust! 


Illustrated Bulletin On Request 


ALBERT TROSTEL PACKINGS, LTD., Lake Geneva, Wis. 


Formerly Division of Albert Trostel & Sons Co., Milwaukee, Wis. 


NEW YORK 
LOS ANGELES 
SAN FRANCISCO 
SEATTLE + HOUSTON 
WORCESTER, MASS, 









BRANCH OFFICES 
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| COMPACT DEPENDABLE @ EFFICIENT 





Double acting hinge mounting BHEW hydraulic cylinder. 


FITTEST] HYDRAULIC CYLINDERS 


It's easy and practical to use BHEW hydraulic cylinders in 
your applications. Accurately honed barrels, hard chrome- 
plated rods, small O. D. and any type mounting desired are 
BHEW cylinder features. All types and sizes available in 
standard and special O. E. M. desiqns. BHEW makes single 
and double acting, high and low pressure cylinders with 
cup-type, ring-type or O-ring construction. Send specifica- 


tions of your requirements. 


Pressure Operated 
Hydraulic Flow Con- 
trol Valves, for lift 


trucks, eliminate surge as load starts 
down. Load weight controls rate of des- 
cent, full speed raising and empty fork 
travel. Write for details. 





BENTON HARBOR ENGINEERING Works 


BENTON HARBOR, MICHIGAN 

















(4 air & hydraulic cylinders 

fluid shut-off 

diaphragm operated 
equipment 

coolant control 



















“M" SERIES pilot-operated 
Skinner Valves have extremely fast action, 
and large capacity on air, inert gas and 
liquid applications. All internal metal parts 
are stainless steel or brass. Soft seals pre- 
vent leakage — operate in any position — 
rubber coated, nylon fabric diaphragm for 
long life — port size 4’ or %", orifice %” 

— power consumption, 10 watts —contin- 
vous duty. 


M2 is two-way, normally closed, 5 to 
150 p.s.i., weight 3 Ibs. M3 is three- 
way, normally closed, normally open, or 
directional flow, 20 to 150 p.s.i., weight 
3% Ibs. 


Write for Bulletins No. 493 & 494 M3 





VALVE DIV. 


SKINNER CHUCK COMPANY 
105 Edgewood Avenue, New Britain, Connecticut 
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USEFUL LITERATURE 












GROOVING TOOL ... Waldes Kohinoor, Ine. 
has issued a 20-page catalog covering the Truare 
grooving tool. The manual is one of the most 
complete reference catalogs on the cutting of 
internal recesses. Shown are facts, figures, charts 
and illustrations to demonstrate how the equip- 
ment can be employed to best advantage, with 
special emphasis on the tool’s features and how 
they can be modified and adapted to fit special 
cutting operations. The manual explains how to 
select the right model tool for particular oper- 
ations and supplies data on adjustment and main- 
tenance and replacement parts. 
Circle 184 on Reader Service Card 


MOTOR-GENERATOR REFERENCE 
BOOKLET . Allis-Chalmers has reprinted 
the 50-page motor and generator section of Lin- 
coln’s Industrial Commercial Electrical Refer- 
ence. This section was sponsored by the com- 
pany which furnished all the text and illustra- 
tions. This booklet will assist in the selection of 
motive power to handle most industrial applica- 
tions. Featured are direct current motors, in- 
duction and synchronous motors, generators, mo- 
tor-generator sets, and condensers. 
Circle 185 on Reader Service Card 





ANOTHER EXAMPLE OF HOW 


CENTURY sotves 


HYDRAULIC TEST PROBLEMS 


~~ si rr. on 








Special Mobile Power Unit to 
Pre-Oil and Dry -Run Jet Engines... 
Unit is quickly connected or disconnected from jet 
engine for each test run. 


Powered with 15 HP motor, speeds and torques are 
adjustable to meet every requirement. 


Direct reading tachometer shows speed of test. 


INQUIRIES ARE INVITED ON ANY SPECIAL 
HYDRAULIC TESTING PROBLEMS 


SSH cenruny Hyorautics, Inc 
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-M AIR «HYDRAULIC CYLINDERS 








cut-away view of Ortman-Miller Air Cylinder 


are The compact, space-saving design, free from pro- 
jecting tie rods and end caps, makes O-M Cylinders 
easy to slip in and out of .the deepest recesses in 


° machine bases and other hard-to-reach locations. 
easier 0 ins 4 . For installation in unusually close quarters, O-M 
All-Steel Cylinders (with Bearing Bronze—NO 

Castings) can be turned down to fit. 


‘ ‘ The internal-locking key, that eliminates the need 

) easier t0 service on for tie rods and end caps, makes it possible to 
geeky and easily disassemble any O-M Cylinder, 

or inspection or, service, without wrenches. There 
are no gaskets to replace when cylinders are re- 


nati j bled. 
any application ® ec ae “Fit Where Others Won’t.” They 


have the lowest coefficient of friction of any cylin- 
Le ee 


der, thus, are smoother operating at low or high 
14 day delivery on most sizes 














speeds. All end plugs are tapped for universal 








FITS mounting. 
e Available in a complete range of sizes (11/” to 
where others won't 8” bores), with standard, 2 to 1 oversize drive 








rods. Completely interchangeable parts. 

Write TODAY for FREE Catalog and free set of | 
and 1/-scale templates showing all cylinders an 
mounting brackets. 











| 
ORTMAN-MILLER MACHINE CO. i 
1204 150th Street, Hammond, Indiana ] 
I 
i 
i 
i 






C) Please send latest O-M Catalog 
() Please send Complete Set of Templates 










infjerchangeatile here feshere = + +}+§&5;© t... -~-—- 
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SWIVEL JOINTS 


For 4", %", Va", and %" O.D. Tubing 
or comparable pipe sizes 


NO BINDING—A Barco design advantage! 
“Side Flexibility’ in joint compensates for mis- 
alignment; simplifies and speeds up installation. 


LEAKPROOF—A choice of precision-made 
seals for highest pressures, temperatures, and 
steam or corrosive service. Meets Military Spe- 
cification J-5513A. 


SMALL, LIGHT, COMPACT—Standard 
models for %", %", 4%", and %” O.D. tubing 
—A/N, Ermeto, or comparable size pipe threads. 
Angle or straight connections. 


Sand for PRESSURE SAFE—The seal will not break 
Bulletin 269 or blow out suddenly. Built to 3000 psi working 


pressure standards, steel or aluminum. Send 
f for literature. 





| 532K Hough St., Barrington, Ill. 
‘In Canada: The Holden Co., Ltd. 










NOT JUST ANOTHER COUPLING 


GERBING’S 
Exclusiue 

CONCAVE JAW 

SURFACE 


The concave jaw surface of the 
new Gerbing Flexible Coupling 
actually holds the resilient 
synthetic rubber insert or 
spider in position, thus elim- 
inating any tendency of the 
rubber to break or extrude. 
Capable of handling peak loads, | - holds spider in 
shocks and overloads. Instantly = tall ti 
compensates for angular and position a oe Hence 
—No extruding! 


parallel misalignment. 
Available for shafts %” to 1%” | @ NO BREAKING 









and H.P. ranges from fractional OF SPIDER 

to 25. Standard keyways are 

provided. A long-lasting vibra- | @ CLOSE 

tion-free drive for a wide CONCENTRICITIES 

range of applications. Deliv- ASSURE 

eries from stock. VIBRATION-FREE 
OPERATION 





Write for detatle 


Le MANUFACTURING CORP. 


NORTHBROOK, ILL. (Suberb of Chicago) Dept. AH? 
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Automation of Furnace Line 





ee, 
Continued from Page 79 


‘degreaser period, the work is then raised from the 
degreaser tank to roller level and the tray moves to 
the end of the conveyor where a transfer cylinder ex. 
tends, moving the tray across the transfer conveyor 
to the draw furnace. 

A pusher cylinder at the entering end of the draw 
furnace pushes the tray into the draw furnace, Sy¢. 





FIG. 4. THE MAIN RAM mounted against the side of 
the entering vestibule pushes cold trays of parts from 
the vestibule into the hardening furnace. 


cessive loads moved into the furnace also move trays 
out at the exit end, adjacent to the unloading-loading 
station. A transfer cylinder at the end of the draw 
furnace conveyor moves the tray, as soon as it has 
been unloaded, into position for the next loading op- 
eration. 

The operating cylinders in every case are placed 


FIG. 5. THE TRANSFER: arrangement by which trays 
are moved laterally from the conveyor at the discharge 
end of the degrease tank to the draw furnace. 





in positions to avoid overheating of the hydraulic 
fluid. Some of the cylinders are placed clear of hot 
zones (the vestibule door, main ram, transfer and 
pusher cylinders) ; others, (furnace door, quench and 
tray stop cylinders) are vertically mounted away from 
the heat and operated by chain drives. Chain drives 
are also used for roller conveyors. 


APPLIED HYDRAULICS 
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In spite of the rather detailed program sequence 
snvolved, the hydraulic circuit has been kept relatively 
simple. All limit switches, conduits, chain drives, hy- 
draulic lines are placed with simplified preventive 
maintenance in mind. The package power unit and the 
heat exchanger are placed, in line with good JIC 
recommended practice, well away from the furnace. 

The furnace has been in practically continuous op- 
eration for nearly three years without any appreciable 
downtime due to failure of operating units. One 
of the reasons has been that the maintenance pro- 
cedure recommended by the manufacturer has been 
carefully followed. In addition to the fact that a sound 
over-all preventive maintenance program is in opera- 
tion in the plant, the fact that the entire production 
of heavy engine cylinder barrels for a vital defense 
project is processed on the furnace has given an extra 
incentive for keeping the furnace in top operating con- 


dition. 





Lift Cart Developed 
to Handle Jet Engines 


UMBERSOME engines for jet and turbo-prop 

aircraft are being moved easily and installed 
quickly with a new hydraulically powered lift cart de- 
veloped by Lockheed Aircraft Corporation. 

The versatile, easy lift machine was designed by 
Lockheed engineers to afford a standardized piece of 
equipment adaptable to handle turbo-props as well as 
jets. Heretofore different makes of engines required 








NEW HYDRAULICALLY powered lift cart simplifies 
handling and installation of jet and turbo-prop air- 
craft engines. 


maintenance stands built to their individual specifica- 
tions. The new cart will be particularly useful in meet- 
ing the diversified needs of the military services. 

With 50 percent more load capacity than previous 
types, the new stand can lift up to 5000 pounds. Be- 
sides handling engines, it can be utilized for moving 
fighter aircraft fuselage half-sections and other main- 
tenance operations requiring lifting or hoisting. 

Mounted on solid, castering wheels the stand is 
more maneuverable than previous types. It features 
a three-speed hydraulic pump; a 48 inch vertical lift, 
and can be finely adjusted for roll, pitch, yaw, longi- 
tudinal and lateral movements. 
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For High Pressure Service 


*£ te! ees 4 











Ideal for hydraulic and pneumatic applica- 
Also a complete | tions, machine tools, lubrication pressure 
line of Tube Cut- | Systems... or wherever operating condi- 
tions are severe * Joints hold fluid-tight 
beyond burst pressure of tubing ¢ Conform 
to J. I. C. Standards. ¢ For use with J. I. C. 
and other soft steel tubing, copper, alumi- 
num and fully annealed stainless steel 
tubing. * Provide easier and quicker instal- 
lation of piping systems than threaded 
pipe and fittings * Ask for Bulletin 3010. 


ting, Flaring and 
Bending Tools 
for Hydraulic 
and other tubing 
work. Ask for 
Catalog 3011. 











See Your Supply House 
THE IMPERIAL BRASS MFG. CO., 1242 W. Harrison St., Chicago 7, Ill. 
In Canada: 334 Lauder Ave., Toronto, Ontario 


Pioneers in Tube Fittings and 
Tube Working Tools 











Get Easier, More Accurate 


eS My 2 
a6. 


~ Control 
say Be with 
Pneu-Trol 


VALVES 


IN AIR OR 
HYDRAULIC USE 


Pnev-Trol Valves combine in a short, com- 
pact body, a tapered fine thread needle 
for extremely accurate air or oil flow 
control and a floating retro ball check, 
which permits full flow in the opposite 
direction. Improved “O” Gland structure 
seals and locks the fine needle setting 
when speed adjustments are made. Retro 
ball floats in most sensitive position to 
seat, requiring only a slight differential 
pressure to fully open or close it. Pneu-Trol 
Flow Valves are available in 5 female pipe 
sizes — %” to %4”". Valve bodies are made 
from brass, aluminum, steel or stainless 





















Pneu-Trol Devices, Inc. 
1426 N. Keating Ave., Chicago 51, Ill 
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Post 


Scripts of 
Industry 





Joseph A. Conlon 


New York Belting and Packing Co. 





Karl P. Goodwin 
Acushnet Process Co. 





J. L. MacDowell 
Standard Pressed Steel Co. 


124 





Joseph A. Conlon has been ap- 
pointed vice-president of the 
New York Belting and Pack- 
ing Co. succeeding Ben F. Reu- 
ther, who has retired after more 
than 48 years in the rubber in- 
dustry. Reuther will continue in 
an advisory and consulting ca- 
pacity. Conlon, who will func- 
tion as the company’s senior op- 
erating executive, was named 
vice president in charge of sales 
in October 1952. 


Acushnet Process Company 
has elected Karl P. Goodwin as 
2nd vice president and director 
of sales of the Rubber Division. 
Goodwin was associated with 
the Remington Arms Company, 
prior to his joining the Acushnet 
Process Company. 


James L. MacDowell has been » 


made manager of tooling and 
quality at the Standard Pressed 
Steel Co. MacDowell, moved up 
from superintendent of the Au- 
tomatic Screw Machine Depart- 
ment, succeeds Albert A. Lee- 
dom, who has been assigned to 
the staff of Cooper Precision 
Products, an SPS subsidiary in 
Los Angeles. The company also 
announced four other personnel 
changes. Herbert R. Fesmire 
succeeds MacDowell as head of 
the automatics department, and 
Mark A. Hawkins replaces him 
as general foreman in the de- 
partment. James B. Snyder, cost 
accountant, moves up to chief 
accountant in place of Charles 
F. Roberts, who has also been 
transferred to the West Coast. 


News about people, manufac. 
turers and sales organizations 


J. S. Thompson, A..A. Browne 
and T. Challoner have been 
named to the board of directofs 
of Federal Electric Products 
Company. The three men are 
top officials of Pacific Electric 
Manufacturing Corporation, San 
Francisco, recently acquired by 
Federal Electric. As well as sery- 
ing as directors of Federal Elec- 
tric, the three will remain in 
their present executive posts in 
Pacific Electric, Thompson as 
president, Brown as general 
manager and Challoner as vice- 
president and secretary-treasur- 
er. 


K. A. Allen has been ap- 
pointed director of national ac- 
counts, Quaker Rubber Corpo- 
ration, Division of H. K. Porter 
Company, Inc., Philadelphia. In 
his new position, Allen will co- 
ordinate the activities. of Qua- 
ker’s field personnel with the 
factory to provide the fullest 
assistance on preliminary engi- 
neering specifications and serv- 
ice for large national accounts 
and the government. 


The Lima Electric Company, 
Lima, Ohio has announced the 
appointment of Thomas F. 
Sears, of Bellaire, Texas, as fac- 
tory motor distributor servicing 
manufacturers in Texas and 
Louisiana. Sears has a_ broad 
background of experience in 
sales and engineering, and is 
well known to management, en- 
gineering, purchasing and oper- 
ating departments of industry 
throughout the southwest. 


APPLIED HYDRAULICS 
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How Much Can a Tough Tube Take? 


Plenty, if you’re talking about cold drawn 
seamless stee/ hydraulic tubing by Summerill. 
For we know how vital hydraulic tube per- 
formance can be. Whatever the product 
you’re making—machinery, jet engines, 
power transmission equipment, instruments 
or brakes—you’ve got to be sure that the 
tubing you use never fails. 

That’s why we actually pull apart sections 
of Summerill tubing many times a day... 
subject it to extreme hydraulic pressures and 


sharp angle bends . . . and go over every 
piece of tubing we ship with a micrometer to 
check its uniform dimensions. It’s all part of 
the close quality control we exert to make 
sure Summerill hydraulic tubing does a better 
job in your product. 

Let us show you how you can improve 
safety factors, maintain easy fabrication and 
eliminate on-the-job failures with stee/ tubing. 
@ Summerill Tubing Company Div. Columbia 
Steel & Shafting Company, Pittsburgh 30, Pa. 


wad 4559 


IN COLD DRAWN SEAMLESS STEEL TUBING 


SPECIFY Ssemme AND BE SURE. / 
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GET THESE FEATURES 
IN ALL YOUR FUTURE 


CYLINDERS 





Air and Low 


Pressure Hydraulic 


%* Compact — No Tie Rods 
% Extra heavy walls of selected tubing 


% Metal to metal assembly preloads 
iston cups 


Hydraulic 


High Pressure 


* Centrifugally Cast Cylinder Bodies 
% Cast Steel or Semi-Steel End Caps 


% Cast lron Piston with Automotive 
Type Rings i) 


% Leakproof Packing. “O”" Rings 1 & Automatic rod packing requires no 
in each end cap take-up. Seals under pressure 
*% Adjustable Port Location * Aluminum alloy piston with steel 
cup retainer 


% Fixed Cushions Standard Construction 
— Adjustable Cushions Optional %*% Extra long rod guide 


HYDRO-LINE CYLINDERS CONFORM TO J.1.C. STANDARDS 


=> FREE Additional Data 


covering additional construction and performance features are included in this 
catalog. Write for your copy today. Ask for bulletin 350. 


=” HYDRO-LINE MFG. CO. 
705 19th Street 
ROCKFORD, ILLINOIS 
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SPRING 

LOADED 
wita 

SQUEEZE 


Keeps the Piston 
ROD Clean 




















ueeze se 
Action Does It —PATENTED 


The 3-piece Fall Wiper Ring assembled 
into one piece as covered by patents 
consists of (1) @ one-piece Split Wiper 
Ring (body) with two flanges or groove 
in its O.D.; (2) @ one-piece split com- 
pressor spring assembled in the groove 
(3) an endless cover band surrounding 
the spring in the groove which causes e 


Werld Wear 


Used During 
i! and ever since by the 
Milita 


“- squeeze grip action on the piston rod. 


Fell Wi Rings Spec. - 
MIL-S-5089 are “AN Ap The Fall Wiper Ring Is available from Va 
— AN6231A1 fo AN6231A71. Write, wire or 
Covered by patents Issued phone us regarding your wiper needs. 


ssa a Ace Products Company 
Tolede 1, Ohio Phone ADams 6513 


In Use 
Since 1944 


Fall //(..:Ring 


SPRING 
LOADED 
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PRESSURE PLUGS 


seal tight 





When Unsrako Pressure Plugs are tightened, 
major and minor diameters are positively sealed, 
pressure tight without sealing compound. UNBRAKO 
Dryseal-Thread Pressure Plugs, in a full range of 
sizes from 4%’ to 14%" NPTF, are available from 
your local UNBRAKO distributor’s stocks. Write 
for literature. SPS, Jenkintown 2, Pa. 





Che Sfleea Geer : A START FOR THE FUTURE 





UNBRAKO SOCKET SCREW DIVISION 


JENKINTOWN PENNSYLVANIA 











Here’s The New Gre-Sen 
Hydraulic 


DIFFERENTIAL RELIEF VALVE 


Another Gre-Sen 
Quality Product 
at Mass Production 
Prices. 







Features 


% Hardened Steel 
Plunger and Seat 


% Smooth Operating 
Pressure Regulating Screw 


% Light Spring Has Long 
Life and Low Stress 


% Grey Cast Iron Body 


Series D.R. Relief Valves are available in three pressert ‘ 
ranges. 
Model D.R.—75-A—Pressure Range— 100 to 500 P.S.l. 


Model D.R.—75-B—Pressure Range— 500 to 1250 P.S.l. 
Model D.R.—75-C—Pressure Range—1250 to 2500 P.S.l. 


Write for Literature 
GRE-SEN MANUFACTURING CO. 


628 Colfax Ave. N. Dept. H-93 Minneapolis 11, Miss. 


J 
———1< 
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Post Scripts of Industry 





Carl F. Holland has joined the 
Columbus, Ohio office of the Ho- 
nan-Crane Corporation as sales 





Carl F. Holland 
Honan-Crane Corporation 


engineer for the central Ohio 
and western West Virginia ter- 
ritory. 


Two promotions and two new 
appointments have been an- 
nounced by W. H. Brady Co., 
Milwaukee. Westley J. Tuite, 
formerly Chicago district man- 
ager, is promoted to the position 
of general sales manager. Tuite 
will headquarter at the compa- 
ny’s main office in Milwaukee. 
Fred C. Klushman is appointed 
Chicago district representative, 
headquartering in Chicago. Jos- 
eph I. Stone, formerly Eastern 
District representative, is pro- 
moted to Eastern district man- 
ager, withheadquartersat 
branch office in Newark, New 
Jersey, and Paul J. Leonard has 
become Mideastern district rep- 
resentative with headquarters in 
Philadelphia. 


The nomination of Lewis K. 
Sillcox, vice-chairman of the 
board of The New York Air 
Brake Company, for 1954, presi- 
dent of the American Society of 
Mechanical Engineers, was an- 
nounced by the society. Sillcox 
will succeed Frederick S. Black- 
all, Jr., president and treasurer 
of the Taft-Peirce Manufactur- 
ing Company. 
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Pressed by the need for addi- 
tional operating facilities and 
storage space to handle its grow- 
ing sales volume and product 
diversification, Aeroquip Corpo- 
ration has acquired the plant of 
Sterling Electric Motors, Inc., 
located at Van Wert, Ohio. The 
one year old plant which con- 
tains some usable equipment, is 
ready for immediate occupancy. 


Aktomatik Valve Company, 
Indianapolis, announced three 
new representatives in the fol- 
lowing territories. A. H. Barbera 
and Company, 131 North Martel 
Ave., Los Angeles, California, 
will cover Southern California 
and Clark County, Nevada. Irv- 
ing Kahn Associates, 541 Wind- 
sor Street, Hartford, Connecti- 
cut will cover the state of Con- 
necticut ; and Wickersham, Pet- 
ty and Company, 683 Atlantic 
Ave., Boston, Massachusetts will 
cover Eastern Massachusetts, 


Vermont, New Hampshire,. 


Maine and Rhode Island. 


U. S. Hoffman Machinery Cor- 
poration has appointed John C. 
Walsh to the post of superin- 
tendent of both the Lamson St. 
and Greenway Ave. plants in 
Syracuse. Leonard E. Petzinger 
was appointed as sales engineer 





Leonard E. Petzinger 
U. S$. Hoffman Machinery Corp. 


for the Cleveland area. This is 
in addition to the Cincinnati area 
which he has served for the past 
year and a half and offices will 
be maintained in both cities. 














FAMOUS FOR LONG LIFE— 
LOW DOWNTIME 


a k ¥ 
¥ ad 
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PISTON PACKINGS 
“REPLACE” THEMSELVES 


Compressed air expands Neoprene Rings, 
keeps Graphited Asbestos Packings under 
constant pressure. Packings automatically 
compensate for gradual wear... practi- 
cally eliminates repacking downtime. ~- 


Precision-made in a wide 


principal cities. Promp? 
deliveries. Send for copy 
of S-P Catalog No, 102. 


i a 
| - we 


HYDRAULIC 
CYLINDERS 
Il models in II sizes ? 

Packing cartridge « J.1.C. Standards 


2000 p.s.i. Every modern design feature 
Send for Catalog No. 103. 





OTHER $-P PRODUCTS: Power Chucks, 
Rotating Air Cylinders, Parallet Grip 
Collet Chucks, Drill Press Chucks, Ex- 

Arbors, Blank Jaws, Air Valves, 
Air Pistons, Air Control Accessories. 
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Post Scripts of Industry 





Bush Manufacturing Co. of 
West Hartford, Conn., and 
Heat-X-Changer Co. of Brews- 
ter, N. Y., have announced the 
expansion of their New York 
City district sales force. New 
district manager is George J. 
Finck and their other represent- 
atives now working out of the 
New York office are Edgar L. 
Disbrow, Hugo Basch and Ar- 
thur H. Randall. Also appointed 





Continued 


were Leon J. Traney and George 
T. Davis as sales engineers in 
the Philadelphia district. 


The Cleco Division of Reed 
Roller Bit Company, Houston, 
Texas, has appointed J. Pegely 
& Son Hardware Company, 6-12 
South York St., Pottstown, 
Pennsylvania, as distributor for 
Cleco products in that area. 














4 1S BULLDOG 
STYLE MADE 
PossiBLE THE 
FIRST MILLION 

“DOLLAR GATES 








* tue 


















Sack 
“DEMPSEY THIRD 





the ©" RING CHAMP 


SUCH FOES AS FRICTION, TWIST, 
SHOCK AND SURGE ARE NO MATCH 
FOR GRC “O” RINGS... ENGINEERED 
TO Mil AND COMMERCIAL SPECS 
4 FROM PROVEN SYNTHETIC AND 
“" SILICONE RUBBER COMPOUNDS 


WRITE TODAY FOR . 
FREE GRC “O” RING HANOBOOK.... 





A SPECTACULAR 
WHIRLWIND 
FIGHTER 
i" 


—HE MASSACRED JESS a 
WILLARD IN 3 ROUNDS 
ON JULY 4, 1919 AT TOLEDO TO WIN 


THE CHAMPIONSHIP.... WILLARD 


WAS DOWN 7 TIMES IN THE 
FIRST ROUND, THREW 

IN THE TOWEL 0 

IN THE 





—~HE AND Luis 
FIRPO STAGED THE 
WILDEST BOUT IN 
RING HISTORY, JACK 
KO'InG LUIS AFTER 
“BEING KNOCKED DOWN 
TWICE ANDO SLUGGED 
: OUT OF THE RING 
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1593 S. TENTH ST. 


GOSHEN, INDIANA 


Circle 46 on Reader Service Card 











John Mengucci and Robert D, 
Powell have been assigned to the 
Texrope drive section and re- 
search laboratory respectively 
of Allis-Chalmers Norwood 
Works. 


The Imperial Brass Mfg Co,, 
Chicago, announced that James 
A. Norris, formerly with Kero- 
test Mfg. Co. has been placed in 
charge of Imperial’s Los Ange- 
les office and warehouse, and 
Southern California and Arizona 
Territories. He will be assisted 
by Chester Weinert. 





James A. Norris 
The Imperial Brass Mfg. Co. 


George Cook, manager, The 
Bellows Co. of California, Los 
Angeles, appointed two field en- 
gineers to service territories 
with the following headquar- 
ters: William E. Storey, 600 
16th St., Oakland, California, 
and Ernest Ritchie, 400 E & C 
Bldg., 930 17th St., Denver 2, 
Colorado. 


Three changes in executive po- 
sitions of the New York Air 
Brake Company were an- 
nounced. Lowell R. Burch has 
resigned as chairman of the 
board, but will continue to serve 
as chairman of the executive 
committee and as a director. 
Lewis K. Sillcox, at present vice- 
chairman of the board, was 
elected honorary vice-chairman, 
and in addition will continue as 
a director. Charles T. Zaoral, 
vice-president in charge of op- 
erations and a director, was 
elected a member of the execu- 
tive committee. 
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CU. FT. AIR 


/ 
MORE STROKES 7 wunute 


NO FOOLIN’, when operated at 100 psi 
line pressure the Model Z-2, 12,000 Ib. 
hammer illustrated will make 50 strokes per 
cubic foot of air. That's at a rate of 60 per 
minute on manual control or upwards of 120 
on automatic. The Model Z-6, 40,000 Ib. 
capacity hammer will punch out 15 strokes 
per cubic foot at the same rates. 


EASILY ADJUSTABLE to any pressure within 
capacity, impact is then constant at any 
point in the stroke. Variations in stock 
thickness or improper positioning are handled 
without damage to work, dies or hqmmer. 


FOR THOSE AWKWARD JOBS, from form- 
ing to forging, the head of the Z-2 may be 
purchased separately and mounted at any 
angle, even upside down. 








HEAVY 


DUTY 
air 


INDEX TABLE 


NO BACKLASH, SKIPS, OVERRUNS 


THE REASONS are simple but important: 
* Positive index, because the index pin 
shifts to the new position while table is 
stationary and is only disengaged by locking 
dog after indexing * Locking cylinder in- 
sures firm seating of dog in ring notch 
* Cushion stop eliminates wracking jer 
* Two versatile sizes * Table surface is 
ground for accuracy * May be mounted 
Vertically or horizontally on all types of 
Presses or other tools where accuracy of 
register is imperative *« Operates on line 
Pressure from 60-175 Ibs. 


OUR 8 PAGE CATALOG covering presses, 
hommers, index tables and allied equipment 
is ready for you now. Write for yours today. 
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J. Warner Livingston was ap- 
pointed as assistant general 
manager of the Stratos Division 
of the Fairchild Engine and Air- 
plane Corporation. Livingston 
before joining Stratos was plant 
manager of the Eckert-Mauchly 
Division of Remington Rand at 
Philadelphia. 


The Uniform Tubes, Inc., Col- 
legeville, Pa., has acquired the 
facilities of a completely 
equipped machine shop. In or- 
der to house this additional 
equipment, Uniform is at pres- 
ent adding a wing to its College- 
ville plant. 


Ward Leonard Electric Co., 
Mount Vernon, N. Y., an- 
nounced the establishment of 
their Pittsburgh district office. 
This new office, with Leonard H. 
Wurzel in charge, is located at 
3045 West Liberty Avenue, 
Pittsburgh 16, Pa. 


The Parker Appliance Com- 
pany, Cleveland, announced the 


appointment of John H. Stick-. 


ney as sales engineer to serve 
Northern Indiana and Central 
East Illinois. Stickney will work 
with E. G. Durfee, Parker repre- 
sentative in the Chicago area. 
Both men will be available to 
customers for engineering coun- 
sel through Parker’s distributor, 
Wallace Tube Company, 1300 
Diversey Parkway, Chicago. 


Albert H. Borchardt, vice- 
president of Worthington Cor- 
poration, has announced his re- 
tirement, after being associated 
with the company 44 years. Up- 
on his appointment as vice presi- 
dent in July 1951, Borchardt as- 
sumed the overall responsibility 
for the sale of the corporations 
entire line of pumping equip- 
ment. 


Clem Nevin has been appointed 
Manager of the Seattle Branch 
Office by The Rucker Company, 
Oakland, California, distributor 


CCA PRODUCTS DIVISION 


Would you 


rather drive 


—_ 


this... 





FOR YOUR PLANT 
INSIST UPON THE 


COMPRESSED AIR 
regulator 
filter 
lubricator 


FOR 













it’s years ahead 
of the field! 


Compare CCA’s 
Regulator- Filter- 
Lubricator with 
any on the mar- 
ket. You'll find 
CCA’s advanced 
design nothing 
short of aston- 
ishing! It’s more compact—all in one 
unit—saves space. Installation in- 
volves just 2 pipe connections. (Re- 
member—added connections mean 
added chance of leaks, added ex- 
pense). It supplies metered lubrica- 
tion automatically. Filter removes 
liquid water by centrifugal action. 
Unit provides piston type regulation 
—down to % lb. WITH PRES- 
SURE RELIEF FEATURE BUILT 
IN. CCA is your best buy . . . by far. 
Stocked in principal cities. Catalog 
on request. 





BRECO MANUFACTURING CO. 
309 E. SARATOGA ST. © BALTIMORE 2, MD. 


Complete line of compressed air line equipment-in- 


of hydraulic and pneumatic 
cluding Filters Lubricators, Regulators ,DeHumidifiers 


equipment. 


249 BELDEN ROAD 
JACKSON, MICHIGAN 
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CHEMIQUIP 


PRESSURE SNUBBERS! 


Now! Exclusive with Chemiquip pressure 
snubbers—Type 316 porous stainless discs. 


What they do: Chemiquip 
pressure snubbers give 
steady average pressure 
reading—smooth out pres- 
sure impulses and fluc- 
tuations—eliminate pres- 
sure gauge failure due to 
shock—remove harmful 
solids from actuating flu- 
ids. Popular Uses: damp- 
ening pulsations and 
surges; for mercury ma- 
nometers, metering and 
filtering small quantities 
of liquids or gases. 


@ Small, compact, inexpensive 
¢ No moving parts—Nothing to get out of order 
¢ Non- -corrosive stainless steel or brass 
e%" and '/."" NPT—other sizes to order 
WRITE TODAY FOR ILLUSTRATED 
FULLY DETAILED BULLETIN BW-74! 


CHEMIQUIP COMPANY 


460 W. Broadway, New York 12, N. Y. 








First Fall Meeting of the 





National Fluid Power Association 


The first Fall Meeting of the 
recently organized National Fluid 
Power Association (pages 40 and 
42, July issue) will be held at the 
Sheraton Hotel in Chicago, October 
6 and 7. Both the place and the time 
of the meeting was made to enable 
members to combine attendance at 
the Ninth Annual Conference on 
Industrial Hydraulics, which meets 
at the same ‘hotel on the two suc- 
ceeding days. 


The NFPA meeting, the first of 
regularly planned semi-annual meet- 
ings, will be largely of the round- 
table or conference type, with very 
few formal talks. Manufacturers will 
gather in groups on the basis of 
types of products to discuss prob- 
lems peculiarly their own and to 
determine the group attitude toward 
questions of interest to the fluid 
power industry as a whole. Follow- 
ing the product group meetings, 
general sessions will consider such 
problems as engineering standards, 
education, government relations and 


others of general nature and plan 
action to be taken. 

John C. Hanna, Vice President, 
Hanna Engineering Works, is Chair. 
man of the Association. Further de. 
tails on the Fall Meeting may be 
obtained from Barrett Rogers, Ex. 
ecutive Secretary, NFPA, 1618 Or. 
rington Ave., Evanston, Ill. 


Plant Maintenance Show 
in Chicago 

The Plant Maintenance and Engi- 
neering Show, held the past four 
years in the East, will take place at 
the International Amphitheater, Chi- 
cago, January 25-28, inclusive. 

The Chicago exposition will cover 
more than 100,000 square feet, 
about one-third larger than the 1953 
Show and about six times the size 
of the first exhibit. Over 300 com- 
panies have already reserved space. 
‘ The Plant Maintenance and Engi- 
neering Conference will be held con- 


currently at the Hotel Conrad 
Hilton. 





, A INSIDE - OUTSIDE 
, VERNIER CALIPEI 


on ae one Europe's leading spec- 


jolists in precision tools 


side & depth in 001 to 6" in 1000ths and 
1/10mm %0 150mm in 1Oths. - » « 7s 


TERS ~ O" to 1" 


STAND MAGNIFIER 


Handy stond mogrifer with 
cae odjustments. Over- 
oll height: 6". Hos powerful, 
cleor mogn ity mg lens. 

MAGNETIC 


A time sever for precision check 
Magnet ic bose fits curved or flot sur- 
foce. Hos 45-50 Ib. pull. SoirlessZ T 
steel 6h)"' rod mounted in 
bell socket permits 3.95 ¥ able loaders, 
universal settings ' 

Nete We hove complete line of im- 

oa, dopth govges, inepeoc- 

lon murrers, ote 

WRITE TODAY 








HEAD MOTORS f 
reer 


anp., reversible moter drives 


ERS — 10" 
cies 


will operate on 6 o¢ 12 volts. 


; (306 sheft RPM) 102%. 
Solipee fie nan aren 
clipse (110 shoft RPM) &A. 


* ELecTRic 
Tors 





device needing controlled 2 way act- 
jon. Opens, closes, roises of lowers 
doors ~ windows ~ gotes ~ volves. 
CTU-2 — Foote Lincer Actucter ~ 
24 volt, OC, 8500 RPM, V6 HP ~ 
series wound motor. 45" stroke in 194 sec. 
Compression and tension loods up to 750 Ibs. 
Adjustable micro switch for limits of 95 
trovel. Overall ingth., retrocted 1!"" J ais 
We cles Carry mony more sizes and types of Ach 
woters Write tedey tor intormetion 


230 Pc. CATALOG 


Amosing Valves! 1000's of items for 
lg. Mechentc, Spertemen, ofc. Seve 
on Mochine Tools, Myéreutics, Peeps, 
Velvesn, Mand & Power Tools, Instr 
ments, atc. Send ter you copy today! 


4” bere; 18” stroke; 





Will ih of push up te! 


ate. All ot 





2263 E. VERWON AVE. + eee 
Dept. AH-9 


SLU 2 2 MEU 10s anceress sa, caLir. 
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MICROME 
Hes leckvt & rotchet ...ONLY ~ . 


WIPRMAIC HANO ‘ 


1 i ' ale om D725 
a ACCUMULATORS 


| 
A-2B FLOATING PISTO 
TYPE ~ 4°"« 18" | 
Beilt 00 stand 
2900 PS | 


Gives 20,000 Ib. thewst (push of pull) 

using 1500 PS! line pressure os obtain- Ah) 

od from ow hydraviic pumps. Will pro 

duce wp to 40,000 Ib. thrust with 3000 

PSI. Cen olsobe used on low pressure oir systems 
3032" length. ideal for 


stroke of 214" to 4". Stroke con be odjusted 
with interna! sleeve stops. Overo!! length is 
@y"". Will fake 1500 Ibs. contin- 
vous duty. 3000 Ibs. intermittent. 


We stock ower 50,000 Hydroulic Cylinders, Velves, 
Pumps, Accumel eters, Mand 









Meosures inside-out- 


ater 
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Seal of Proven Performance 


Modernai 


AIR/FLUID POWER 





24.15 
Om, 


KYOR 
CYLINDERS 


* Valves 


: Pilots 


Write for 
Catalog 
100 tbs. oe 


Pumps, Meters, Hose, 








: Solenoids 


Clamp Cylinders © 


400 PREDA STREET > 





© Chucks © Cylinders ° Silencers 
Hydraulic Pumps © Compressors 
© Air Controls © Machine Feeds 


Quiet Exhausts 
Stocks in Principal Cities 
. 


CORPORATION 


CALIFORNIA 





SAN LEANDRO 
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How to Prepare Piping and Fittings 


for Installation in a Hydraulic System 


IRT, scale, machine shavings, 

rust and grease which are pres- 
ent in piping before installation in 
the hydraulic circuit are major 
causes of trouble. When installing 
steel piping, tubing and fittings it 
is necessary that they be absolutely 
clean. There are several cleaning 
methods. Which method to be used 
depends on the amount and kind of 
contamination. 

Even before cleaning, the first 
step is to select the right tubing ma- 
terial and fabrication method. J.1.C. 
hydraulic standards call for steel 
lines in hydraulic systems. If you’re 
going to do any brazing, welding or 
silver soldering, do it before as- 
sembly in the system. Then you'll 
be able to properly clean the parts. 
While you’re doing any welding or 
machining operations, be sure that 
all openings into the hydraulic sys- 
tem are properly covered to keep 
out dirt and metal slivers. 

Where you have threaded fittings, 
inspect them to prevent metal sliv- 
ers from getting into the system. 

Here are the cleaning steps you 


should take: 


1. Brushing and reaming 
Tubing, pipes and fittings 
should be brushed and the 
inside edge of tubing and 
pipe should be reamed after 
cutting to remove burrs. 


2. Sandblasting 


Short pieces of pipe and tub- 
ing and steel fittings can be 
sandblasted to remove rust 
and scale. While this is an 
effective method, if there is 
any possibility that particles 
of sand will remain in blind 
holes or pockets in the work 
after flushing, don’t use it. 


3. Pickling 

For longer pieces of pipe or 
short pieces bent to complex 
shapes where it is not prac- 
tical to sandblast, the parts 
should be pickled in a suit- 
able solution until all rust 
and scale is removed. Prep- 
aration for pickling requires 
thorough degreasing in tri- 
chlorethylene or other com- 
mercial degreasing solution. 
After pickling, neutralize the 
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solution, rinse the parts, and 
prepare for storage. 


4. Storage 


If you are storing the pieces 
for any period of time, be 
sure to plug the ends of the 
pipes to prevent the entrance 
of foreign matter. Don’t use 
rags or waste for plugs be- 
cause they will leave lint on 
the inside of the tube or pipe. 


Immediately before using 
pipes, tubes and fittings, 

flush them thoroughly with 
suitable degreasing solution. 

If you follow this procedure, a 
major source of system contamina- 
tion will be eliminated. Don’t spoil 
the job by pouring the wrong grade 
or contaminated hydraulic fluid in 
the system. Don’t use cloth strainers 
or fluid that has been stored in dirty 
containers. Fill the reservoir through 
a #120 mesh screen and have at 
least a suction filter in the system. 











WHY DO THIS? 


with SUPERIOR 


WHEN YOU CAN 
DO THIS 


special-quality 


low-carbon Hydraulic Tubing 


Why use more fittings than you 
have to when you can make those 
long low-friction sweep bends so 
easily with Superior’s special cold- 
drawn seamless hydraulic tubing? 


This is the tubing that gives you 
more strength with thinner walls, 
the same bore for a smaller O.D., 
the tubing that bends to the tight- 
est of radii...and is so smooth 
inside that there is no possibility 


of chips or scale getting into the 
equipment. 


All Superior hydraulic tubing re- 
ceives a 100% hydrostatic test before 
delivery and each order is tested 
for flareability. You may specify 
Superior tubing in any size from 
\%” to 1%” O.D. from warehouse 
stocks. Our new folder gives sizes, 
wall thicknesses and recommended 
maximum working pressures. The 
coupon will bring you your copy. 
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Superior Tube Company 
2030 Germantown Ave., Norristown, Pa. 


send me at once your newest folder on Sspsiior 


Hydraulic Tubing. 





WE vi 

















SMALL TUBING Nome. 
1 Title. 
| Firm. 
| Address 
' City. 
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Reprints Available 


You can receive without charge single copies of re- 
printed articles from APPLIED HYDRAULICS. There 
are limited quantities of reprints available. Simply 
circle the assigned number on the Reader Service Card. 


UCON hydrolub 


_ don’t ruin packings 


132 


Variable Volume Circuits 


Simplify Circuits Where There Are Limited 
Specs—Sept. 1952 


Fluid Drive Circuits 


Hydraulically Induced Vibration—Feb. 1953 by 
L. G. Plant 

Winch Design Uses Hydraulic, Gear, Chain and 
Belt Drives—March 1953 


Component Design 


Would Swivel Joints Speed Your Machine Ad- 
justments?—Sept. 1952 by Richard M. Olsen 
Design of a 2000 psi Vane Hydraulic Pu:np/Mo- 
tor—Dec. 1952 by John R. English 

Application of “Shear Type” Sleeve Fittings— 
March 1953 

Pump Design Gives Controlled Delivery with 
Variable Input Speed—April 1953 

Using Hydraulic Pressure Relief Valves Cor- 
rectly—May 1953 by Gerhard Reethof 


249 


250 


251 


252 


253 


254 


Accumulator Circuits 


Accumulator System Provides Overload Protege. 
tion on Stone Crusher—Dec. 1953 

High Oil Pressures Widen Applications in New 
Mill Design—May 1953 


Instrumentation 


Electronic Instrumentation Techniques for Hy. 


draulic Application—April 1953 by H. L. Kressin 


Nonflammable Fluids 


How a Die Caster Met His Fluid Cost Problems 
—Sept. 1952 


Control Circuits 
Slotter Design for the Greatest Profit to the 
User—Oct. 1952 by Earle W. Johnson 
Electro Hydraulic System for Multi-Slide Turn. 
ing Machine—March 1953 by Edward Smith 


Beginners Course in Basic Pneumatics 


This series, appearing currently, will be reprinted 
in booklet form immediately after the last installment 
has been published. We will accept reservations for 
single or multiple orders for copies. 





\ 
and seals 


— -_ J 


. i chs a 


You can use these safety hydraulic fluids in your present equipment 
without revamping. In fact, leakage is often lower than with regular 


hydraulic fluids. 


To change over to Ucon hydrolubes, drain the old fluid from the 
system, follow our recommended cleaning procedure, and refill—no 
need to change packings that are in good condition. 

Ucon hydrolubes contain water for non-flammability, and they 


stay non-flammable as long as the water concentration is maintained. 


Switch to Ucon hydrolubes now—for fire protection that counts. 


a 


SS cece} 
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: 


3 
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Write for the booklet, “UCON Hydrolubes,” F-7380. 


Carbide and Carbon Chemicals Company 


A Division of Union Carbide and Carbon Corporation 
UCC aes aa 


30 East 42nd Street 





“Ucon” is a registered trade-mark of Union Carbide and Carbon Corporation. 
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HAND HYDRAULIC 
PUMP 


Single and Double Designs 
To 20,000 P. S. I. 


' @ Dual Pump Unit Reservoir. 
360 cu. in. 


e@ Interchangeable Pistons 


e Interchangeable Pistons 
¥Ye-Y2-¥4 inch 


Pressure range is 3,000 to 20,000 P.S.I. 
Pipe connections '/4"" N.P.T. Handle length 
is 18 inches. Weight is 8 to 18 pounds. 
Unit can be bolted or welded into position. 
"We specialize in hand pump units to 
operate in temperatures from minus 65 
F to plus 160 and with any capacity 
reservoirs required." 


Poleerys S. PINE 


637 E. 22nd St., Los Angeles 11, Calif. 
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Congress to Celebrate 50th 
eaary Powered Flight 


Ten members of Congress will 
assist in this year’s celebration of 
the 50th Anniversary of Powered 
Flight honoring the achievement of 
the Wright Brothers in 1903 and the 
tremendous contribution of aviation 
to world progress. Four Senators 
and six Representatives have been 
appointed to a joint Congressional 
Committee to help commemorate 
the Golden Anniversary of man’s 
conquest of the air by participating 
in national events arranged as a 
part of the program. 

These members will also serve on 
the National Committee to observe 
the 50th Anniversary of Powered 
Flight of which General James H. 
Doolittle is chairman. 

A joint resolution, enacted by 
Congress as Public Law 32, author- 
ized Vice President Richard Nixon 
and House Speaker Joseph W. Mar- 
tin to appoint the committee. 

The members of the Committee 
are: Senators Leverett Saltonsall, 
Jr., of Massachusetts; Clyde R. Hoey 
of North Carolina; John W. Bricker 
of Ohio; and John F. Kennedy of 
Massachusetts; Representatives Carl 
Hinshaw of California; J. Percy 
Priest of Tennessee; Joseph P. 
O’Hara of Minnesota; Herbert C. 
Bonner of North Carolina; Paul F. 
Schenck of Ohio and Peter F. Mack, 


Jr., of Illinois. 





National Metal Show 


The 1953 National Metal Exposi- 
tion and Congress will be held in 
Cleveland the week of October 19- 
23. Practically the entire facilities 
of Cleveland’s Public Auditorium 
and Lakeside Exhibition Hall have 
been reserved by exhibitors accord- 
ing to W. H. Eisenman, ASM Na- 
tional Secretary. Over 400 exhibit- 
ors will occupy 210,000 square feet, 
approximately 5% acres. The 
American Society for Metals, spon- 
sors, expect 50,000 registrations. 

The theme of the Show, “Metals, 
Market Place of the World,” will be 
carried out in a number of exhibits. 

The Technical sessions of the con- 
gress will be held at the Statler 
Hotel. The Publications Committee 
announces that 38 papers, covering 
a broad range of metals engineering 
and development, have been selected 
for presentation. 
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‘ AUTOMATISM “ 


INCREASES PROFIT OF 
CYLINDRICAL GRINDING 











NORTON 6 x 18” TYPE 
CTU SEMI AUTOMATIC 
CYLINDRICAL GRINDING 
MACHINE 











YOU CAN INCREASE 
PROFIT IN YOUR IN- 
DUSTRIAL APPLICATION y 





yeh Machine shown above, great- 
profit in its’ operation of cylindri- 
ding. This machine incorporates an 
Sle Microflex Timer for accurate, time con- 
trol. Eagle manufactures a timer for your 
application or a complete control panel to 
automatically control your entire process. In- 
crease your profit; send your problem to 
Eagle today. 





EAGLE TIMERS 


Y 
rate EAGLE SIGNAL 


AUTOMATIC <ssteeclelled 
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FLEXIBLE 
VALVE 





The series 3000 “Husco” Control 
Valves, “the valve with the horseshoe 
ports” (patents applied for) handles 
the great majority of control prob- 
lems with a basically simple design. 
Its features include: 
(1) Horseshoe or "U" port charged 
with high pressure through a 
single check valve; ''U" low pres- 


sure port relieves all external 
seals and plunger plugs 
(2) Balanced spool with built-in 


throttling characteristics for fine 
control 

(3) Single or double acting plunger 
or combination operation 

(4) Adjustable differential relief valve 

(5) Valve bodies of chromium-nickel 


iron alloy; plungers and valve 


seats of specially treated alloy 
steel 









Series 3000 Control Valves 
are available in '/, % and 
| inch pipe capacity. Op- 
tional features for custom- 
er's selections are available 
on request. 


HUSCO builds a complete 
line of single and double 
acting cylinders, differen- 
tial type and tele- 
scoping cylinders. 
The line includes 
pumps (1500 psi to 
5 gpm), and pack- 
age power units. 


> 


* 





| | 


HYDRAULIC UNIT 
SPECIALTIES CO. 


Used on: 
Construction, Industrial 
Material Handling and 
Agricultural Equipment 





Pumps * Valves ¢* Cylinders 


YVouKeshoa 


134 Circle 57 on Reader Service Card 





Circle 93 on Reader Service Card 


me Teflon 
BACK-UP RINGS 


‘Malet @.1 











THE 
MARKET PLACE 


Classified Ad Rates 


Rate for “Positions Wanted” ads 
is $5.00 per column inch. For al] 
other classifications, $20.00 for 
the first column inch and $15.09 
for each additional inch. 

















SPECIALTY HOUSE 


seeking to expand local sales opera. 
tions, desires additional items. Wij] 
consider only HYDRAULIC ang 
PNEUMATIC equipment, or com. 
ponents. Can act as a stocking dis- 
tributor or exclusive agent in the. 
State of Michigan. Must deal directly 
with principal. Hydraulic Accesso. 
ries Co. 24301 Hoover Road, Van 
Dyke, (Detroit) Michigan. 





WANTED 


Sales Engineer for Ohio territory to 
represent national sales organization 
which has exclusive rights to three 
manufacturing companies; fabricated 
tubing, hydraulic hose, special screw 
machine products. Please refer in- 
quiries to Box No. 9153. 





KONLY THREE PARTS 

3K MEETS J.1.c. STANDARDS 

K GREATER FILTERING AREA 
3K SPECIAL TRAP-WEAVE MESH 


WA 












CAPITAL HYDRAULIC OIL FILTER 


WITH MONEL METAL INSERT 


Reservoir Type for Hydraulic and Oil Re-Circulating Machinery 


EASY TO INSTALL - 


EASY TO CLEAN - 


LONG LIFE - LOW COST 


SIZES AND SCREENS TO FIT YOUR NEEDS 





(CAPITAL eneineerine & Mre.core 


5837 South Ashland Avenue 


Chicago 36, Illinois 
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October N.C.LH. Issue 


HE October issue, our National 

Conference on Industrial Hy- 
draulics issue this year, will contain 
a number of special features. Of 
these we would particularly like to 
call attention to four: 


First, the full results of the AP- 
PLIED HYDRAULICS Prize Paper 
Contest will be announced and the 
first three Prize Papers will be pub- 
lished. Names of all winners and 
those whose papers won Honorable 
Mention will be announced. To- 
gether with brief comments by the 
Contest judges, the Prize Papers 
will appear in a special 16-page 
form in this issue. 


The prize paper Contest drew 
over 50 entries, many of them excel- 
lent. The scoring system worked out 
with the cooperation of the judges 
indicated that the competition was 
keen for prizes and Honorable Men- 
tion. Some of the general comments 
of the judges were of such interest 
that we have secured permission to 
quote them. We plan to publish a 
number of the other entries during 
the next several months. 


Second, the full program of the 
National Conference on Industrial 
Hydraulics and abstracts of papers 
to be delivered will appear in Oc- 
tober. While it has been our practice 
to publish the N.C.I.H. Program 
annually in the issue which is freshly 
in the hands of those who attend the 
Conference, it has not always been 
possible to include more than a few 
abstracts. This year abstracts of 
practically all papers will appear in 
the same issue. Photographs of 
many men who will deliver papers, 
officers and chairmen will be in- 


cluded. 


Third, the general agenda of the 
first Fall Meeting of the National 
Fluid Power Association will be 
outlined. This meeting which will 
be held at the Sheraton Hotel, Chi- 
cago, on Tuesday and Wednesday, 
October 6 and 7, will be the first 
regular meeting since the organiza- 
tion of this Association last May. 
The meeting, as reported elsewhere 
in this issue, will be largely devoted 
to individual and group reports and 


to committee building. Invitations’ 


have been sent out to a considerable 
number of manufacturers of hydrau- 
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lic and pneumatic components and 
systems not yet members of the As- 
sociation. However, the meeting will 
be an open one and manufacturers 
of basic hydraulic and pneumatic 
units, whether or not they receive 
an invitation, are invited to attend. 


Tell Berna, General Manager, Na- 
tional Machine Tool Builders’ As- 
sociation, will be the speaker at the 
Tuesday luncheon. 


Fourth, this issue will contain a 
check list of training programs for 
hydraulics and pneumatics, the first 
such list to appear anywhere. The 
check list will be divided into three 
parts: (1) in-industry training pro- 


grams; (2) co-op and extension 
school programs; and (3) directly 
and related curricula of engineer- 
ing and technical schools. 


In addition to the four special 
features, this issue will contain “De- 
sign Factors”, the second part of a 
three part series on “Fundamentals 
of Servomechanisms” by F. B. Mac- 
Laren, Engineering Consultant for 
Servomechanisms, Inc., and a 50th 
Anniversary of Powered Flight se- 
ries article on the 4000 psi hy- 
draulic system in the Bristol Britan- 
nia, the first airliner to use such a 
system. Space permitting we will 
also publish a second aviation ar- 
ticle by one of our Advisory Board 
members. 








Select Pressure Needed 
from 5 to 500 Lbs. 
Get Uniform, Constant 
Hydraulic Control 


OIL BY-PASS RELIEF 
VALVES 












No maintenance needed. 


ment. 


NON-CHATTERING 


ventional seat. 
Write on your letterhead 
for personal copy, FUL- 

FLO MECHANICAL 
DATA BOOK. State 
if for Valves, for 
Pumps or both. 





Simplest and quietest 
valves on the market! 


Select pressure from 5 springs and install. 
For ram presses, machine tool hydraulic 


mechanism, Diesel and oil burning equip- 


because the cylindrical piston does not seat 
abruptly against valve. This relieves pound- 
ing or chattering noise in valves using con- 









BRASS OR 
CAST IRON 


Pipe sizes: 
V4" to 2" 






















FULFLO 





Standard 
or Flange 





FULFLO) THE FULFLO SPECIALTIES CO. Inc. 
BLANCHESTER, OHIO 
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American Crucible methods, experience, 

know-how and equipment result in high- 

est quality ..... bearings that carry a 
MONEY-BACK GUARANTEE 


OF LONGER SERVICE AND 
LOWER MAINTENANCE COST 


teal 


BEARINGS e BUSHINGS 
WEARING PARTS 


Machined or Rough Cast of the Specific 
Formula Best Suited to the Application. 
Write for literature or send blueprints, 
conditions of operation, etc. for quota- 
tions and recommendations as to alloys. 
THE AMERICAN 
CRUCIBLE PRODUCTS CO. 
1303 Oberlin Ave., Lorain, Ohio, U. S$. A. 
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NEW TYPE RELIEF VALVE 


Simple construction—more accurate control, 

Positive action—adjusts from 500-2000 PS. 

Operating differential 10% or less of line 
pressure. 


No needle valves—no line flutter at any 
pressure. 


Light—Compact—Silent 
Standard construction—%”’ pipe. 


Self healing—self sealing—the greater the 
pressure the tighter the seal. 


Connectable in line or right angle. 


Furnished in steel—stainless—brass o1 
aluminum. 








TRUE MICRO METERING VALVE 


Precision micrometer dial control from closed 
to full open. 


Flow increase the same for every .001" 
opening at any given pressure. 


No needle valve—no springs—no line flutter. 
Standard construction %"” pipe, 1-2000 PSI. 


Self healing—self sealing—the greater the 
pressure the tighter the seal. 


Connectable in line or right angle. 

Light—Compact. 

Furnished in steel—stainless—brass 01 
aluminum. 


HARRIS & STEVENSON 
ENGINEERING CO., INC. 


1003 Main St., East Greenwich, R.I. 


Manufacturers of 
HYDRAULIC COMPONENTS 
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Air or hydraulic... 








o 
special... 


.--Anker-Holth matches 


your cylinder needs exactly 


@ When you bring your power cylinder problems to Anker-Holth, 
you get the engineering assistance of cylinder specialists : . . backed 
by our modern manufacturing facilities. There is no 

compromise. If it takes a special cylinder—regardless of size or 
type—you get the right power cylinder for your specific 
requirements . . . air or hydraulic. 


Call or write for this help today. Anker-Holth Division of 


The Wellman Engineering Company, Dept. C-5, 
2723 Conner St., Port Huron, Michigan. 





FREE on request... bulletin on com- 


plete line of Anker-Holth products. Division of THE WELLMAN ENGINEERING COMPANY 
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DIRT-FREE—after 2 million cycles! 


HYDRO WYPE 


AN-6231-A 


SCRAPER RINGS 


Components that work with a piston work longer when 
they’re equipped with Hydro-Wype Scraper Rings. Hydro- 
Wypes are precision-made for precision fit— even after 
2,000,000 cycles! They prevent damage to packings, cylinder 
walls and internal parts by wiping dirt, dust, ice and other 
foreign materials from the piston rod—reduce component 
down-time and service. Successfully used by manufacturers 
of machine tools, farm implements, aircraft and marine con- 
trols, road and railway equipment. Check these features: 


e@ Approved under the rigid specifications of MIL-S-5049. 
Exceed wear requirements by more than 20 times! 


e “Pre-Stressed" design assures maximum rod contact 
with minimum interference and breakout pressure. 


@ Light-Tight fit that averages 99 to 99.5% of rod con- 
tact plus the protection of rotary action. 


@ Available in a wide range of sizes from 2" to 13" I.D. 
for almost every possible application. Larger sizes 
available on special order. 


INTERESTED? Write today for complete information and catalog to: 


a t Ss C O Dept. H, 4217 N. Main St., Dayton 5, Ohio 


Geccets,ine. 


Specialists in electronic and hydraulic components 


Nationwide sales and serv- 
ice representatives for: 
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APPLIED HYDRAULICS 














Compact, powerful, custom-built 
motors for ELECTRONICS and ELECTRO-MECHANICS 


Wherever you need electric motors for maximum 
power in minimum size, Pesco has the basic co-ordi- 
nated frame sizes and power elements you’ll require. 


For example—Pesco motors are now in use for: 
cooling (blowers for electronic equipment), tuning 
(radios and automatic finders), scanning antenna 
(civilian and military), antiaircraft radar fire control, 
as well as pump drives and mechanical actuators. 

By using standardized parts in a series of six co- 
ordinated frame sizes, Pesco can provide you with 
electric motors for electronic applications with volt- 
ages from 6 to 120 volts D. C.; from 1/100 to 6 








A BORGC-WARNER 





A.C. or D.C. 


H. P. for operating speeds up to 15,000 R. P. M. 
Special, high-altitude design will operate from -65° 
to + 165° F. 

Pesco high-frequency A.C.induction motors, squir- 
rel-cage type, are built in a series of 5 co-ordinated 
frame sizes to meet horsepower requirements of .01 
to 9.0, at 400 cycles ‘per second. 

Motors in these frame sizes can be built for your 
specific frequency, using standard parts to obtain 
the speed and power rating desired. Consult our 
Engineering Department concerning your require- 
ments. Strictest confidence—and no obligation, 
of course! 





PRODUCTS DIVISION 
f 





BORG-WARNER 


d 24700 NORTH MILES ROAD 


CORPORATION 


BEDFORD, OHIO 
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APPLIED HYDRAULICS} 


OCTOBER ISSUE ... the ONLY publication covering the 9th 
Annual ... 


NATIONAL CONFERENCE on INDUSTRIAL HYDRAULICS | 


... the only national meeting on Fluid Power. 


To take full advantage of this annual meeting, schedule an advertisement in 
the Special October Issue of APPLIED HYDRAULICS. It will have special 
articles and special distribution for complete coverage of the 9th Annual 
National Conference on Industrial Hydraulics, Hotel Sheraton, Chicago, 


October 8-9, 1953. 


Your advertisement in this Special October Conference Issue of APPLIED 
HYDRAULICS will be used as reference by over 1,000 Fluid Power Experts 
attending this 9th Annual Meeting. 


They are the top men in the field . . . executives, engineers and other 
personnel responsible for the design, manufacture, installation and operation 


of hydraulic and pneumatic machinery and equipment used in more than 30 





major industries. 


APPLIED HYDRAULICS is the only magazine in the Fluid Power Field and 
in its five years has become the recognized authority on the subject. It is the 
only publication that will be distributed at this October meeting where Fluid 





Power is the only subject of discussion. 


@ RESERVE SPACE NOW 
@ FORMS CLOSE SEPTEMBER 5, 1953 


@ REGULAR SPACE RATES APPLY 





Ap P LIED HypRAULICS 1240 ONTARIO STREET @ CLEVELAND 13, OHIO 








